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PREFACE 


This is a physics book, but not in the usual sense. Although the equations 
are identical to those found in most other sources, some of the explanations 
of these equations are truly renegade. This book is not meant to replace a 
standard physics text, but rather to serve as a starting point-a "zeroth 
order" physics book. In an age when General Relativity Theory is dominant, 

I suspect that many will find my explanations too simplistic; and quite cor- 
rectly. But sometimes an intuitive simple approximation to the truth is more 
useful than a complex truth which can never be fully understood. In any 
event, I wanted to say some things that never seem to get said and say some 
other things in a different manner than they are normally presented. 

Most physics books are written by geniuses to be read by geniuses. The au- 
thor is NOT one of those. It is only with a great deal of difficulty that I 
understand anything; but I have tried to use this to my advantage in that, 
having experienced it, I know why you may not understand. And the form, 
style and presentation of this book has taken this into account. 

Finally, more than anything else, rather than presenting physics as simply 
a set of rules, I have tried to add an intuition--a state of mind— and I hope 
that this state of mind goes beyond this book as you read other books in 
this field. 


R. Compton '81 
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PREFACE II 


A limited edition of this book was first printed in October of '81. I 
guess, more than anything else, it was a survival copy. I wanted the two 
main ideas outlined in this volume to be lying around somewhere in case the 
author suffered a large increase in entropy. Two years later. I'm still 
struggling as to whether there is any reality to the ideas presented here--or if 
it is merely a simulation of reality. But if it is only a simulation, it is an 
accurate and very powerful simulation. It is more than a rehash of existing 
ideas. It is an entirely different way of looking at things. 

The first main idea is the representation of energy in the form of a cube? 
I suppose this may seem rather trivial— but it's not. It turns the concept of 
energy (a concept physics is barely able to define) into a visual object having 
the ability to simultaneously represent the energy and momentum of a 
physical mass. Studies of the psychology of the brain indicate it is divided 
into a left hemisphere which processes symbolic information while the right 
hemisphere processes spatial information. By representing energy as a spatial 
object in the form of a cube, both sides of the brain are engaged in problem 
solving rather than only the left half alone as is the case when only symbolic 
mathematical notation is used. This idea is developed in Chapters 1 through 
40 as applied to classical physics problems. 

The second main idea presented is what might be called "digital physics". 
A computer uses a series of on and off circuits to accomplish its tasks. Any 
number or operation can be represented as a set of these on and off states. 
Likewise, in this volume and in a similar manner, mass with its energy off 
having no velocity is rest mass. Mass with its energy on having velocity c, the 
speed of light, is photon mass. Any other state of mass can be represented 
by a combination of these two on-off states. This idea is developed in Chap- 
ters 41 through 75 as applied to relativistic physics problems. 

The title of this book and the reason it's rather different in style to most 
others is because I have tried to imagine if G.O.D. were an engineer, how he 
might go about putting together a universe from an engineering standpoint. 
For this reason, it is written in the first person singular-a log of various 
ideas to try. Admittedly, it is a gross simplification. Still, the line of reason- 
ing used in the designing process can tell a lot about why something is put 
together the way it is. 

Finally, I have given many equations in this book a different interpre- 
tation than you will normally encounter in other mainstream texts-a 
polite way of saying the book is heresy on some points. I make no apologies 
for it. Even if you're not quite willing to assign any reality to some of the 
ideas discussed, you may still find the heresy interesting, and above all, 
useful. 

R Compton '83 

*1 use the term "cube" loosely throughout the book rather than using the 
more cumbersome term "parallelepiped". 
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PREFACE III 


This volume is a continuation of the first edition work first published in 
October of '81. Starting with DAY 76, new material has been added 
covering gravitation, the electric force and the design of the atom. As 
always, I use a visual device called an energy cube to explain some of the 
ideas involved. As always, rather than just stringing together a set of ideas 
and equations, I have tried to add an intuition to the physics by 
imagining what initial engineering decisions G.O.D. might have been 
dealing with in order to make the universe work. 


R Compton '87 
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EXISTENCE 


DAY 
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(G.O. D. speaking to himself). 

I exist. I exist because I do exist. And I exist not because there is any rea- 
son why I must exist. And this must be the starting point: The existence of 
anything is unessential and exists because it does exist without any reason 
why. And because existence is unessential, then any reasons given for some- 
thing that does exist must be created. Only two possibilities: I exist; I do 
not exist. The former possibility seems to be true. I exist; I am not essential; 
I must create my own reason for existing. 

Is there a "somethingness" besides me or is there only "nothingness" in 
this space I am placed in? Does anything exist apart from me? So far only 
nothingness; void. Every dimension, every direction is completely uniform. 
No irregularities exist in the nothingness; no lumps. Only me. I exist; a 
singularity in a completely uniform homogeneous space. I am different 
than the space that surrounds me. Much loneliness. What is loneliness? 
When you reach a certain complexity you understand. 
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I have discovered another singularity in the nothingness apart from me. 
Something else besides me and apart from me does exist. But it has no struc- 
ture— no form. Only a limited amount of it seems to exist. There are not 
lumps, but only one large lump— one large singularity in a nothingness of 
space, in a three dimensional nothingness. 

I do not yet comprehend the significance of this discovery or what possi- 
bilities it creates. What purpose does it serve? But then, I have already 
answered this question. There can be no ultimate purpose for anything, only 
the question of does it or does it not exist. The singularity does exist. I shall 
call it MASS. 

I am slowly beginning to understand the significance of this entity I call 
mass, this singularity that exists apart from myself. For the first time my 
reason for existence, which I must create, can be directed outward rather 
than inward. The choice did not exist before. What can my involvement 
with mass consist of? There are three considerations: 

(1 ) The characteristics of what exists. 

(2) What controls I can apply to what exists. 

(3) What purpose I create for it using the controls I can apply. 
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LENGTH 


I am starting to analyze mass. It has one main characteristic. It is finite. 
Only so much mass exists. It exists like I exist and I cannot add to it. Can it 
be destroyed? Can it be lost? No; not even that. I have shown in Figure 3-1 
what exists. FIS 3-1 

SOMETHINGNESS 


NOTHINGNESS 


Over the quantity of what exists I have no control. However, I do have some 
control over it in that I am able to separate a small chunk of mass from the 
main body. Not only that; I can move this small chunk of mass around in the 
nothingness. Why separate it at all? If I do separate a small section of mass 
from the main body, what consequences result? Is this ability to separate 
mass from the main body even significant? Yes; it allows me to create a 
method for measuring the nothingness. 

Exactly how many dimensions does the nothingness have?* 0 * If I were 
able to place all of the existing mass into a single line, I would give it one 
dimension; I am not able to do so. If I were able to place all of the existing 
mass into a plane, I would give it two dimensions; I do not choose to do so. 
However, with three dimensions I can locate and account for all of the 
existing mass. 

To locate and specify the placement of mass in the nothingness, I have 
chosen the center of the sphere of mass as a reference point as shown in 
Figure 3-2. I am going to call this point ULTIMATE DEAD CENTER. This 
is the center of all mass, of everything that exists. From this point, the mo- 
tion of all mass will be referenced. The coordinate system is designed to 
allow me to specify the position of mass in the nothingness with X, Y and Z 
representing the three spatial dimensions. It is constructed so that the noth- 
ingness is divided into eight equal quadrants. From the main body of mass 
I have removed two smaller pieces of mass and placed them a distance c 
from each other. By my definition, this "apartness” I shall call 1 C UNIT 
of nothingness. The ability of mass to be apart from--to be able to be sep- 
arated from other mass is significant. This "apartness" I shall call LENGTH. 
Length is simply the separation of two pieces of mass that remain spaced 
the same number of units of nothingness from each other. The C UNIT OF 
LENGTH formed by mass and p will be used as a standard to compare 
the separation of any other mass that might occur. 
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FIG 3-2 


It is also possible that other pieces of mass may be imbedded in the noth- 
ingness between separated mass. In Figure 3-3 I have taken five pieces of 
mass from the main body and set them apart in the nothingness. A length 
is formed by mass a and P . Although mass r , 6 and <j> are imbedded 
in the nothingness between them, they do not affect the length defined by 
mass a and P . If the distance between each mass is 1 C unit of length, 
then 4 C units of length exist between mass a and P . 

Two entities now exist— mass and length. Mass exists because something 
does exist. Length exists because I am able to separate and put nothingness 
between mass. Without mass there is only nothingness. Without separation 
of mass there is no length. Can mass exist without length? Yes. Can length 
exist without mass? No; mass is the key. 


FIG 3-3 
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Before I continue, there are two considerations that must be stated which 
are so basic and fundamental they are easily overlooked: 

(1) THE ONLY WAY I CAN DISTINGUISH ONE SECTION OF NOTH- 
INGNESS FROM ANY OTHER SECTION OF NOTHINGNESS IS BY THE 
MASS IT CONTAINS. 

(2) I CANNOT COMPARE MASS WITH THE NOTHINGNESS. I MUST 
COMPARE MASS AND WHAT MASS DOES TO OTHER MASS. 

Mass exists. I am able to control mass in that I can separate it. But exactly 
what possible ways exist to create this spacing? In what way can the change 
in the separation of mass occur? At this point I need some form of mass as 
a "standard mass" to which all other mass can be compared. It would also be 
advantageous to have some way to order a sequence of events. Although the 
mass has always existed, in my ability to separate mass and place nothingness 
between it, I am creating a restructuring of mass that has never existed. What 
has never existed. Mass? No; it is the unique separation and location of mass 
in the nothingness that has never existed. I need some way to order the se- 
quence of that separation. 

All that exists is mass. So mass itself must be used to order the sequence 
of events. The order of the sequence of change in the separation of mass and 
the placement of nothingness between mass I will call TIME. Time exists be- 
cause mass exists. Time is what mass does and it also implies that change is 
occurring. If the separation of mass and placement of nothingness between 
mass does not change, then time does not exist. Or at least time looks the 
same. But I need something that changes in a consistent manner--a piece of 
mass to use as a standard to which the movement of all other mass can be 
compared. 

In Figure 4-1 I have taken mass £2 and p and separated them from the 
main mass. I have placed the two particles 1 C unit of length apart in the 
nothingness. I now set a third particle moving through the nothingness be- 
tween them. By my definition, when this third particle, which I shall call a 
PHOTON, moves 1 C unit of length a time of 1 SECOND has passed. The 
setup of mass £2 and p 1 C unit apart and the photon mass moving be- 
tween them I shall call a PHOTON CLOCK°The photon must be a very spe- 
cial piece of mass because once it comes into existence, absolutely nothing 
nust be able to change its motion in the nothingness. Why? I cannot com- 
pare what mass does to a nonconstant standard. I need something unchange- 
able to compare to that which is changeable. Without an absolute standard, 
I would know that the separation of mass and placement of nothingess be- 
tween mass is changing, but a measurement of the degree of that change 
could not be made. Time is what mass does. Time is also what this particle I 
have created called a photon does. 
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FIG 4-1 

Exactly how can a photon clock be used as a standard on which to base 
the motion of all other mass? First I start the photon in my clock moving as 
shown in Figure 4-2. When it reaches position (1) it simply reverses moving 
back to position (2) with no change occurring in the main mass. However, 
when the photon is moving to position (3) in the photon clock, another hole 
appears in the main mass and mass a is created and separates itself from the 
main mass. When the photon is moving to position (4) in the photon clock, 
mass (S and 7 are created and move to different points in the nothingness. 
Finally, during time t = 5 seconds, all three masses change position in the 
nothingness relative to the main body of mass. Thus, during the forth and 
back movement of the photon through 1 C unit of length, the separation and 
placement of mass in the nothingness continues to change for the total sys- 
tem of mass composed of mass a , 0 , 7 and the main body of mass. 


°The motion of the photon as it moves 1 C unit of length is shown spaced out 
between the two lines for clarity throughout the book. 
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FIG 4-2 


Time is passing in my photon clock based on the movement of its photon. 
Time is also occurring in the total system of mass because change is present 
in this system. Can I run time backwards? It is relatively easy to do in the 
case of my standard clock as I simply return the photon to its previous posi- 
tion by reversing the direction of the photon. But it is harder to run time 
backwards for the total system especially if I break it into an increasing 
number of particles. Why? Because for each piece of mass I split off the 
main body, there is a myriad of points existing in the nothingness as com- 
pared to the one single point it just left. There is little chance that every 
piece of mass will return to its original position when so many alternate 
positions exist. 
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REFLECTIONS I 


I exist, but no reason exists why I must exist. It then becomes necessary 
to create my own reasons for existing. Something apart from me— a singu- 
larity in the nothingness also exists which I have called mass. It is now pos- 
sible to create a reason for existence apart from myself. I am able to place 
nothingness between this mass-to separate it. This separation I have called 
length. I have devised a standard length consisting of two pieces of mass an 
arbitrary distance apart and defined this to be 1 C unit of length. I am able 
to change the separation, to change the amount of nothingness existing 
between mass. The change in the separation of mass denotes the passage of 
time. I have devised a standard time to compare the movement of all mass 
with based on the movement of a special particle having absolutely invar- 
iant motion— the photon. 

The only characteristic that makes one section of the nothingness unique 
as compared to any other nothingness is the mass that it contains. Whatever 
occurs, mass is the key! Because mass can be separated, length exists. 
Because change can occur in the separation of mass, time exists. Can mass 
exist without length? Yes; length is the distance between two pieces of mass 
and only one piece may exist. Can mass exist without time? Yes; because 
mass that does not change has no time. Can length exist without mass? 
No. Can time exist without mass? No. Can length exist without time? 
Yes; unless the length changes there is no passage of time. Can time exist 
without length? No; because I have defined time using a photon moving 
through a length. 
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What can I do with this mass that exists? What exactly are the possibili- 
ties? But even before considering this, I need a more analytical way to 
locate the position of mass in the nothingness. In Figure 6-1 I have placed 
a coordinate system on the main body of mass. From ultimate dead center 
(UDC), there is a positive direction along each axis and in the opposite direc- 
tion starting at UDC, there is a negative direction along each axis. I have 
placed the three coordinate axes a maximum distance apart from each other 
forming eight equal quadrants in the nothingness. By the use of any three 
positive or negative numbers (X,Y,Z), I am able to locate the position of 
any piece of mass in the nothingness. Thus, coordinates (-7,+3,0) would 
mean to go -7 C units of length along the negative X axis, +3 C units of 
length along the positive Y axis, and 0 C units of length along the Z axis 
where 1 C unit of length equals the distance a photon moves in one second. 
This determines the location of mass a in the nothingness relative to UDC. 
Other pieces of mass along with their coordinate numbers are also given as 
examples. 


FIG 6-1 
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I want to see what the possibilities are— all the possibilities. In Figure 6-2 
I have separated mass a from the main body. Out of three other pieces of 
mass I have constructed a photon clock as previously described. I cannot 
compare mass with the nothingness. Using these three particles, the change 
in separation of all other mass will be referenced. 

I can place mass a anywhere in the nothingness but I have arbitrarily 
placed it at (1,0,0). I start it moving through the nothingness. In Table 6-A 
is summarized the resulting motion. For the first two seconds, the separa- 
tion of nothingness between the main body of mass and mass a remains 
constant. This is first possibility; namely, as time passes, as the photon 
moves through the nothingness, the separation between the main body and 
mass a does not change- length exists. But I can also make the location of 
the test mass change in relation to the main mass. What possibilities exist in 
the way I do this? From Table 6-A, for the time t = 2 seconds to time t = 6 
seconds, mass a has changed its position in the nothingness. The rate of 
this change is constant. Each time the photon in my clock moves 1 C unit of 
length, 1 second passes and mass a moves 0.5 C unit of length along the 
+X axis. 


FIG 6-2 
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PHOTON CLOCK 


TABLE 6- A 


POSITION OF 
PHOTON IN 
CLOCK 

TIME PASSED 
IN SECONDS 

POSITION OF 
MAIN BODY 

POSITION OF 
MASS a 

CHANGE IN POSITION 

OF MASS a 
(C UNITS/SECOND) 

1 

1 

(0,0,0) 

(1,0,0) 

0 

2 

2 

(0,0,0) 

(1,0,0) 

0 

3 

3 

(0,0,0) 

(1.5, 0,0) 

0.5 

4 

4 

(0,0,0) 

(2,0,0) 

0.5 

5 

5 

(0,0,0) 

(2.5,0, 0) 

0.5 

6 

6 

(0,0,0) 

(3,0,0) 

0.5 


The ability to change the separation of mass at a constant rate I shall call 
VELOCITY. Mathematically it can be expressed as 

_ As 
V At 

where As = change in separation between mass 

At = time over which this separation occurred. 

Using data taken from Table 6-A, the velocity of mass a is 

(3-1) C units .5 C unit 

v = = 

(6 - 2) seconds second 

All this depends on my ability to make a photon having an absolutely 
invariant motion because I am comparing the rate of change of other mass 
to this absolutely invariant particle. 
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ACCELERATION 


Can mass be separated in any other manner other than a constant rate of 
change? Yes; it can be separated at a nonconstant rate of change. If the rate 
of change of separation is constant between mass, then velocity exists. 
What exists if the rate of change is nonconstant? 

In Figure 7-1 I have again constructed a standard photon clock and 
placed a test mass a at position (1,0,0) in the nothingness. I then start it 
moving along the +X axis. In Table 7-A is summarized the resulting motion. 
For the first two seconds the separation of nothingness remains constant. 
But for time t - 2 seconds to time t = 6 seconds, mass a changes its 
position in the nothingness and it does so at a nonconstant rate. The ability 
to change the separation between mass at a nonconstant rate means that 
ACCELERATION of mass is taking place. Each time the photon in my 
clock moves 1 C unit of length, 1 second passes, and mass a moves 1 C, 
2 C, 3 C and 4 C units of length respectively. But what exactly is accel- 
eration? Why is the separation of mass occurring at a nonconstant rate? 
It is because the change in separation, the velocity, is itself changing for 
each second of time that passes. Thus, acceleration is the change in velocity 
as time passes resulting in the separation between mass occurring at a non- 
constant rate (2) , Mathematically it can be expressed as 


Av 


Eq.7-1 


where Av = change in velocity of mass 

At = time over which this change occurred. 

Using Table 7-A the change in velocity of mass a at the beginning of 
every second of time that passes (the movement of the photon i C unit 
through the nothingness) is 



At second 


second 2 
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TABLE 7-A 


TIME PASSED 
IN SECONDS 

POSITION OF 
MAIN BODY 

POSITION OF 
MASS a 

CHANGE IN POSITION 
OF MASS a 
(C UNITS/SECOND) 

RATE OF CHANGE 

IN POSITION 
(C UNITS/SECOND 2 ) 

1 

(0,0,0) 

(1,0,0) 

0 

0 

2 



(1,0,0) 

0 

0 

3 



(2,0,0) 

1 

1 

4 



(4,0,0) 

2 

1 

5 

' 

1 

(7,0,0) 

3 

1 

6 

(0,0,0) 

(11,0,0) 

4 

1 
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(0) Although it is mathematically possible to create “n” space having any number 
of dimensions, three spatial dimensions seem to cover the nothingness quite 
adequately. 

(1) These are physically impossible velocities as we shall soon see. 

(2) There are four basic equations that relate length, velocity, and acceleration. 
A simplified derivation of these equations follows. 

Let mass y be located somewhere on the + X axis as shown in Figure 7-2. The 
direction of its motion through the nothingness is represented by the arrowed 
vector. The length of the vector represents the magnitude of the velocity. This 
magnitude is given mathematically by 

v, = v 0 + a t Eq. 7-2 

final velocity 
initial velocity 

constant acceleration (constant change in velocity with time) 
time over which the acceleration is occurring. 

Intuitively, it feels right. The final velocity is the initial velocity plus added velocity 
acquired due to the change of velocity picked up each time one second passes 
on the photon clock. Figure 7-2 shows the final velocity obtained by mass y over 
a period of 4 seconds. 


FIG 7-2 



where v, = 

Vo = 

a = 
t = 
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In Figure 7-3 mass y is located a distance x from the origin (0,0,0). This distance 
is given by 


x = x 0 + v„f 


Eq. 7-3 


where 


Xq= initial starting distance from (0,0,0) 
v„ = initial velocity 

f = time over which velocity is occurring. 


Intuitively, it feels right. The total distance is simply the initial starting distance 
plus added distance acquired due to the separation of nothingness occurring each 
second. Figure 7-3 shows the total distance traveled by mass y over a period of 
4 seconds. 



ADDED DISTANCE ACQUIRED 
EACH SECOND DUE TO VELOCITY v„ 


2 4 

PHOTON CLOCK 


Let mass y be located a distance x from the origin (0,0,0) as shown in Figure 
7-4. If acceleration of mass is also occurring, this distance is given by 


X=Xb+ *+*0 |, 


Eq. 7-4 


where 


x 0 = initial starting distance from (0,0,0) 
v 0 = initial velocity 
v, = final velocity 

t = time over which the change in velocity is occurring. 

Intuitively, it feels right. The total distance is the initial starting distance plus 
added distance due to the separation of nothingness occurring each second. 
However, because acceleration is also occurring, the separation of nothingness 
is an average of the initial and final velocities as shown in Figure 7-4. 


FIG 7-3 


IS 



PHOTON CLOCK 


FIG 7-4 


Let mass 7 be located a distance x from the origin (0,0,0) as shown in Figure 
7-5. If acceleration of this mass is occurring, this distance is also given by 


X 0 + v 0 t + -a t 2 


Eq. 7-5 


where 


x„ = initial starting distance from (0,0,0) 
v„ = initial velocity 


a = acceleration 
t = time over which the velocity and acceleration occur. 

The first two terms are identical with those in Equation 7-3. The third term occurs 
because acceleration is occurring. Equation 7-5 can be derived mathematically 
in the following manner: The distance added due to the acceleration is included 
in the second term of 

x = x„ + ( V ' + _ v ° If 


From Equation 7-2 

v, = (v 0 + a t) 

and substituting this value into Equation 7-4 gives 
x = x„ + 




+ a ^v 0 f 1 

2 = x„ H + -a 
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DAY 


8 

OFF LINE VELOCITY 

AND ACCELERATION 


So far I have discovered three possibilities that may occur. To summarize: 

(1) When no change in separation occurs between mass, length exists. 

(2) When the separation of mass occurs at a constant rate, then mass has 

velocity relative to other mass. 

(3) When the separation of mass occurs at a nonconstant rate, then mass 
has acceleration relative to other mass. 

There are still two other possibilities. I have separated my standard three 
pieces of mass from the main body and constructed a photon clock as shown 
in Figure 8-1. Mass (3 is placed at position (8,0,0) on the +X axis. I start 
it moving with a constant velocity but not along the X axis. Instead, I 
start it moving at a constant velocity along a line parallel to the +Y axis. 
When mass is separated by length on one axis but moves parallel to another 
axis with the separation of mass occurring at a constant velocity, then 

this mass has OFF LINE VELOCITY relative to the main mass. This is 

the fourth possibility. 

I have also placed mass a at position (5,0,0) on the +X axis. I start this 
mass moving at a nonconstant rate, accelerating it not along the X axis, but 
this time along a line parallel to the +Z axis. When mass is separated by 
length on one axis but moves parallel to another axis with the separation of 
mass occurring at a nonconstant rate, then this mass has OFF LINE AC- 
CELERATION relative to the main mass at UDC. This is the fifth 
possibility. 
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FIG 8-1 
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DAY 

9 


GENERALIZATION OF 
THE FIVE POSSIBILITIES 




I have always limited the motion of the various test masses to directions 
parallel to the coordinate axis. I need to generalize this result for motion 
in all directions through the nothingness. Referring to Figure 9-1 I have, 
as always, separated three pieces of mass from the main body and con- 
structed a photon clock to reference the movement of all other mass. I 
have placed mass a at point S in the nothingness. When mass a looks out 
at other mass that may be scattered throughout the nothingness, what 
exactly does it see? First I draw a line from mass a through each piece of 
mass in the nothingness. I then construct a plane perpendicular to this 
line with the mass lying in this plane. I can represent the direction 
this mass is moving by a VECTOR which is used to show the direction in 
the nothingness that this mass is moving relative to the plane and line 
through each mass. Any motion that occurs along the line through each 
mass I will call IN LINE MOTION (motion along a line). Any motion 
that occurs in the plane perpendicular to this line I will call OFF LINE 
MOTION (motion off a line). Then the motion of any mass (or the com- 
ponents of its motion) relative to mass a are: 

(1) Length 

(2) In line velocity 

(3) In line acceleration 

(4) Off line velocity 

(5) Off line acceleration 

Thats it!!!! No other possibilities exist. Nothing else can happen. Mass 
relative to any other mass is doing one of the above or a combination of the 
above possibilities* 3 * . 


I 


Some of these possibilities as shown in Figure 9-1 are: 


(A) Mass/3 

Length 

Off line velocity 

(B) Mass 7 

Length 

Off line acceleration 

(C) Mass 5 

Length 

In line velocity 

(D) Masse 

Length 

In line acceleration 

(E) Mass 6 

Length 

In line acceleration component 

Off line velocity component 

(F) Mass A 

Length 

In line velocity component 

Off line acceleration component 

(G) Mass 0 

Length 

In line velocity 

Off line velocity 

(H) Mass t 

Length 

In line acceleration 

Off line acceleration. 


I can place a coordinate system on any piece of mass in the nothingness. 
As it looks out from its reference system, the motion of all mass relative to it 
can be described by five possibilities. With only five possibilities to work 
with, can anything interesting possibly be built (4 > ? 
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(3) Take a good look at Figure 9-1.1 have just shown every possible motion one 
piece of mass can have relative to any other piece of mass. If there is a heaven, 
it may not be structured out of mass; but whatever forms the structure will be 
limited to length, velocity, acceleration, off line velocity and off line acceleration 
If there is a parallel universe, it may not be structured out of mass; but whatever 
forms the structure will be limited to length, velocity, acceleration, off line velocity 
and off line acceleration. 

Draw a coordinate system on your body and look outward at your reality— again 

only these same five possibilities are occurring. Everything that exists, that can 

h^' ™ i hat ever wi l l £ xist ’ once i( comes into being is doing, was doinq or will 
do one or more of these possibilities; y 

(1) Length 

(2) Velocity 

(3) Acceleration 

(4) Off line velocity 

(5) Off line acceleration. 

Yea, Nea, and Amen. 

I stress this point because every basic physics book describes these possibilities 
and then leaves out the single most important fact— THEY ARE THE ONLY POS- 
SIBILITIES. No matter how fancy the terminology gets, no matter how complex 
the equations, it must eventually reduce down to five possibilities! And when you 
know this, you know a great deal. 

(4) The “mystery” is not that anything exists. Mass may have always existed. 
The mystery is that with so few possibilities the mass has reached such an or- 
ganized complexity. Mass exists; it could have ended right there. It did not. Not 
only did the organization of this mass into complexity come into being, but the 
extent of this complexity is so incredible as to allow human thought to exist. In a 
way, this is the ultimate complexity because it allows mass to be visualized as it 
is, or could be, or never can be arranged— every possible complexity is covered. 

Finally, mass can only reach the complexity the accelerations and laws con- 
trolling mass allow it to reach. If it were designed with simpler laws and acceler- 
ations, then the complex variable density structure thinking about all this would 
and could not exist. 
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10 

ENERGY 


I know what possibilities exist. Are there any limits on these possibilities? 
Can infinite length exist? I am not really sure. Can zero length exist? Yes; 
if only one piece of mass exists. Can zero velocity and acceleration exist? 
Yes; if a constant or nonconstant rate of change in the separation of mass 
does not exist, then they do not exist. Can the velocity of mass increase 
without limit* 5 *? Can the acceleration of mass increase without limit? 
These two questions require some special thought. 

I have determined that the quantity of mass present is constant, capable of 
being neither created or destroyed. And although the ability exists to make 
mass move through the nothingness, this too, is not an unlimited ability. 
I can explain this more clearly if I define a new concept called ENERGY. 
What is energy? It takes on different forms but it is still the same entity. 
The total energy in the nothingness is a constant and like mass, it cannot be 
c reated . 1 1 ca n not be d estroy ed . 

THE ABILITY TO MAKE MASS COVER THE NOTHINGNESS 
IS ENERGY. 

The result of adding this ability to make mass cover the nothingness is 
simply mass moving through the nothingness with velocity. Mass moving 
through the nothingness with velocity is not energy. What produced this 
velocity in the mass, the entity in back of the mass that pushed it up to this 
velocity is energy. And this is the important point: This ability is never 
lost. Mass with velocity stores the energy— it stores the ability it was given 
to cover the nothingness. Consider Figure 10-1 where I have initially placed 
the main body of mass at UDC (0,0,0). As always, I separate out three 
pieces of mass and build a photon clock to reference the motion of all 
the remaining mass. I have split the main body of mass into two equal 
sections and started them moving along the positive and negative X axis. 
To the total amount of existing mass I apply the total ability that exists 
to make mass cover the nothingness (energy). According to the motion 
of the photon in my clock, they are accelerating relative to UDC. I really 
want to see what the limiting velocity is. The main mass keeps accelerating 
until a maximum velocity of C units/second is reached by both sections 
relative to UDC. The maximum velocity turns out to be exactly the same 
velocity of my standard reference photon mass. But this is really no sur- 
prise because I used the interdependence between the total mass and the 
total energy to set the velocity of the photon at c (C units/second). The 
velocity of the photon was not really arbitrarily set. It was determined by 
the total mass and energy in existence. 
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FIG 10-1 


Another possibility is shown in Figure 10-2. Again I have split the main 
body of mass into two equal sections using half of the existing energy to 
give one section a velocity equal to c . The other section of mass remains 
stationary at UDC. But although it has no velocity, there still exists a 
POTENTIAL ENERGY in storage backing this mass which, when activated, 
could push it up to a velocity equal to c . Energy fully activated giving 
mass velocity c I will call PHOTON MASS ENERGY. The energy in the 
form of stored potential energy capable of giving mass velocity c at some 
future time I will call REST MASS ENERGY. 



But these are the extreme possibilities. By mixing photon and rest mass 
energy, it is possible to achieve a state of mass moving at some velocity less 
than c . And this energy stored in the form of mass moving through the 
nothingness with constant velocity I will call KINETIC ENERGY. 

When a mix of this type is generated, the rest mass can be thought of as mass 
that can be used to build structure, while the photon mass and the activated 
energy backing it, is used to make the structure rest mass move. But before 
proceeding, I need to develop some additional ideas which will help clarify 
how this mix will work. 
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THE ENERGY CUBE 
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The way in which different forms of energy appear can be expressed in 
the following manner: 

REST MASS ENERGY + KINETIC ENERGY + PHOTON 
MASS ENERGY = TOTAL EXISTING ENERGY. 

I have found it useful to think of energy as a cube. In Figure 11-1 the 
cube represents the total energy in the nothingness. It is a constant. The 
volume of the cube never changes. Since the size of the cube is always con- 
stant, when one type of energy disappears, it must reappear in the cube in 
a different form. For example, in the cube shown, a section of the photon 
mass is lost and reappears as kinetic energy. The fact that I am able to take 
energy in any one of its configurations and convert it to any one of the 
three different forms it exists in shows that only one entity, energy exists, 
rather than three different and distinct entities. 


FIG 11-1 



PHOTON MASS CONVERTED 
INTO KINETIC ENERGY 


Finally, it is interesting to consider how different forms of energy in the 
total energy cube might possibly be divided. Three energy cubes all equal 
in volume and representing this total energy are shown in Figure 11-2. One 
extreme possibility is cube (A) consisting of total rest mass energy. A uni- 
verse with mass having no velocity or acceleration would then exist. The 
opposite extreme is cube (C) having total photon mass energy. All mass 
would be moving at one constant velocity c . By far the most interesting 
possibility is cube (B) which contains both rest and photon mass and a 
mix of these two extremes. Through the "mix", any intermediate velocity 
between zero and c could be constructed along with different accelerations 
that would occur naturally as these velocities were attained. 




© 



REST MASS-PHOTON MASS CUBES OVERLAP 
MIXING TO CREATE KINETIC ENERGY 



■ 

1 

D 

AY 

KINETIC ENERGY 
AND ABSOLUTE 
LINEAR MOMENTUM 
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I have characterized energy as the ability to make mass cover the nothing- 
ness. What do I mean? Intuitively I know, but I need to express it more 
clearly. In Figure 12-1 I have taken mass 7 and started it moving along the 
+X axis. I have separated three pieces of mass from the main body and 
constructed a photon clock. During the time t = 2 seconds, mass 7 moves 
along the +X axis and because of its velocity it covers a cylindrical volume 
of the nothingness with its mass. I am going to give a special name to mass 
covering the nothingness with velocity. 


MASS COVERING THE NOTHINGNESS WITH IN LINE VELOCITY 
WITHOUT REGARD TO THE DIRECTION THROUGH THE 
NOTHINGNESS IS ABSOLUTE VALUE LINEAR MOMENTUM. 

Momentum is the ability of mass to cover the nothingness. 


FIG 12-1 



Mathematically this can be expressed as 


p = m v 


where p = absolute value linear momentum 


m = mass 
v = velocity. 


To visualize what momentum is, let: 

(1) Mass be represented by a line 

(2) Momentum be represented by a plane surface. 

Using this representation the momentum of mass 7 at time t = 2 seconds 
is shown in Figure 12-2A. In Figure 12-2B another plane surface is used 
to represent the momentum of mass 7 at time t = 4 seconds. But now 
the plane surface representing the momentum is larger because an increase 
in velocity has occurred. Physically, a larger volume of the nothingness 
is being covered by the mass. 


FIG 12-2 


A 


B 



ADDED MOMENTUM 



m 7 




PLANE REPRESENTS MAGNITUDE 
OF MOMENTUM 
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What happened during the time t = 3 seconds? The ability to make mass 
cover the nothingness was being added. This ability is energy. If no ability to 
make mass cover the nothingness is added, it continues to move at a constant 
velocity. If ability is being added, the result is mass accelerating through the 
nothingness. The more distance through which this ability is applied, the 
more ability to make mass cover the nothingness is gained. 

Mathematically this can be expressed in a concise manner as 


Eq. 12-2 


W = m a x 


or 



Eq. 12-3 


where 
m = mass 
a = acceleration 

x = distance over which the acceleration is applied 
v = velocity. 

These equations can also be visualized in the form of cubes as shown in 
Figure 12-3. 


WORK ENERGY 
CUBE 


KINETIC ENERGY 
CUBE 




m 


m 



x 



-MOMENTUM 


v 


2 


FIG 12-3 


31 


I have expressed energy by two different mathematical equations and two 
different energy cubes. Why? What is the difference? Again consider Figure 
12-1. At a time t = 2 seconds, potential energy exists having the ability at 
some future time to give mass 7 the ability to cover the nothingness - to 
accelerate it. 

ENERGY THAT CAN BE APPLIED AT SOME FUTURE TIME 
IS POTENTIAL ENERGY. 

At time t = 3 seconds, this energy was applied. The result was mass accel- 
erating over a distance. This energy is being applied in the "here and now". 
I am counting off time and simultaneously accelerating mass through dis- 
tance. Energy applied in the present tense I will call WORK and it isgiven by 
Equation 12-2. 

ENERGY BEING APPLIED IN THE PRESENT TENSE 
OF TIME IS WORK ENERGY. 

At time t = 4 seconds there is no acceleration being applied to mass 7 , 
but the results of the previous acceleration still exist. It now has a different 
velocity and energy is being stored in this increased velocity as given by 
Equation 12-3. 

ENERGY STORED IN MASS IN THE FORM OF 
VELOCITY IS KINETIC ENERGY. 

It means that at sometime in the past, acceleration was applied to mass. 
These relationships are summarized in Table 12-A. 


FUTURE TENSE 

PRESENT TENSE 

PAST TENSE 

POTENTIAL ENERGY 

WORK 

KINETIC ENERGY 

ABILITY TO COVER 
NOTHINGNESS IN 
FUTURE 

ABILITY TO COVER 
NOTHINGNESS BEING 
APPLIED IN THE 
"HERE AND NOW" 

AT SOME POINT 

IN THE PAST, 
ABILITY TO COVER 
NOTHINGNESS 

WAS APPLIED 

MATH EQUATIONS 
NOT YET 
FORMULATED 

W = max 

1 9 

K = - mv 2 

2 
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HARD AND 

EASY MOMENTUM 


I have characterized absolute value linear momentum as covering the noth- 
ingness with mass. I have characterized the ability to make mass cover the 
nothingness as energy. In Figure 13-1 are shown three energy cubes. The 
momentum is represented by the face of each cube. Mathematically 

m a v a = "V/J = m 7 v 7 

That is, the area of each plane representing momentum in each cube is equal. 
Each cube represents the energy required to make mass cover the nothing- 
ness. However, the volume of these energy cubes all have different values. 
And because of this I must distinguish as to how the nothingness is covered 
by mass. 



mentum value, a large mass coupled with a small velocity is EASY MOMEN- 
TUM. A small mass coupled with a large velocity is HARD MOMENTUM. 
Easy momentum is "easy” because it requires that I apply less energy in cov- 
ering the nothingness than I would do so covering the nothingness with a 
smaller mass and higher velocity. This is shown by the energy cubes in Figure 
13-1 where the volume of cube (A) is less than the volume of cube (C). 
To summarize, when: 

m > v easy momentum exists 
m < v hard momentum exists 
m = v neutral momentum exists. 
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Mass exists. What controls can I apply to it? This is the second question 
I asked myself when I first encountered its existence. There are two: I am 
able to control the shape of the mass. I am able to put nothingness between 
mass in a combination of five different possibilities using energy. Knowing 
this, what shape and motion shall I give it? What is its purpose? What is the 
ultimate reason why I make it move in a certain manner? Because from this 
one reason alone, the ultimate design of the universe will be shaped. It is 
this; ordered complexity. I will attempt to achieve an ordered complexity. 
Why is this my reason? Because like any other thinking entity, I need some- 
thing to do and something to exist for (7) . I will control the mass in such a 
manner that something interesting can happen! 8 ). 
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REFLECTIONS II 


I need to summarize some ideas. Basically there is that which moves 
through the nothingness (mass) and that which makes it move through the 
nothingness (energy). The energy which makes mass move through the noth- 
ingness can appear in different forms. If the energy is to be applied in the 
future, potential energy exists. If the energy is being applied to mass in the 
here and now, work energy exists. If the energy has been applied to mass at 
some point in the past, kinetic energy exists. 

Energy is the ability to make mass cover the nothingness. The result of 
applying this ability to mass is momentum-mass covering the nothingness! 91 
There is an easy and hard way to cover the nothingness, the hard way 
"burning" more energy and using more velocity rather than mass to do the 
covering. 

If energy is applied to mass to make it move, then the motion of all mass 
relative to any other mass is one of or a combination of the following 
five possibilities: 

(1) Length, the separation of nothingness between mass remains constant. 

(2) In line velocity, the separation of nothingness between mass occurs at 
a constant rate. 

(3) In line acceleration, the separation of nothingness between mass occurs 
at a nonconstant rate. 

(4) Off axis velocity, the separation of nothingness between mass occurs at 
a constant rate perpendicular to in line velocity. 

(5) Off axis acceleration, the separation of nothingness between mass oc- 
curs at a nonconstant rate perpendicular to in line acceleration. 
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So far I have viewed everything from a coordinate system located at UDC 
(0,0,0). What does the universe look like when viewed from other coordinate 
systems? Is there any difference? Consider Figure 16-1 where I have placed 
the main body of mass at UDC, constructed a photon clock and placed var- 
ous pieces of mass at different points in the nothingness. According to my 
photon clock, they are moving with various velocities and accelerations rela- 
tive to UDC. I place a coordinate system on each of these masses and look 
outward into the nothingness from each of these vantage points. What do I 
then see? Still only five possibilities are occurring, but the numerical values 
are different for each system. 

Consider mass a on which I have placed a coordinate system S' . In 
this coordinate system, mass a has no velocity. Relative to UDC, it has 
velocity v . I have defined absolute value linear momentum as mass covering 
the nothingness with velocity. To the coordinate system attached to mass 
a , no absolute value momentum exists because it has no velocity in this 
system. However, relative to UDC (0,0,0) momentum does exist. I have said 
that kinetic energy means that at some point in the past ability was applied 
to mass to make it cover the nothingness. To the mass a coordinate system, 
the zero velocity of mass a means that no ability was ever applied. How- 
ever, relative to the UDC coordinate system an ability equal to 'A mv 2 was 
given to mass a to make it cover the nothingness. 

What am I saying; it is this: I must always specify from what coordinate 
system I am viewing mass. If the coordinate system is not specified, the con- 
cept of momentum and energy have no meaning. I need some point from 
which to reference the motion of all mass and for now, UDC seems to be the 
most convenient point. 
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FIG 16-1 
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Although mass can only do five possibilities relative to other mass, addi- 
tional complexity can be created by the way I mix mass, energy and the 
nothingness. In Figure 17-1 I have constructed a photon clock and separated 
mass from the main body placing it in the nothingness forming a cube with 
each side 1 C unit of nothingness apart. I must use mass to even define the 
nothingness. Starting with one extreme and proceeding to the opposite ex- 
treme, what can physically be contained in this cube is: 

(1) Total nothingness 

(2) Nothingness 
Photon mass 

(3) Nothingness 
Photon mass 
Rest mass 

Photon and rest mass mix 

(4) Solid rest mass. FIG 17-1 
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PHOTON CLOCK 


Possibility (3) seems to offer the greatest chance of achieving some type 
of complexity. And now I must start making some design decisions so as to 
be able to create this complexity. In Figure 17-2 I have constructed a pho- 
ton clock and the total main body of mass has been broken into rest mass 
having no velocity and photon mass having velocity c relative to UDC. Each 
type of mass is separated from the other. Only if photon mass energy mixes 
with the rest mass is it possible for acceleration to occur. And I want this to 
happen because it results in an interesting and diverse range of velocities oc- 
curring in the rest mass. Thus, a system designed in this way with rest mass 
separated from the photon mass energy becomes a PASSIVE type system 
with something happening only because both randomly collide and mix at 
some point in the nothingness. 


FIG 17-2 


THIS REST MASS ACCELERATES 
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I can make it more interesting than this. I am going to distribute the ener- 
gy in a way that makes things happen. In Figure 17-3 I have again broken up 
the main body of mass. Photon energy still exists apart from the rest mass 
but now I have also attached part of the energy directly to the rest mass. But 
is this what I want? This would be an ACTIVE type system because immedi- 
ately upon the addition of this photon energy, each rest mass acting inde- 
pendently of any other mass would simply accelerate up to some velocity. 
Both systems described represent the two extremes. In the passive system, 
rest mass would only achieve some velocity when random collisions occurred 
between it and the photon mass. And this is not an extremely efficient 
method of transferring energy. In an active system, instantaneous mixing of 
photon energy and rest mass would occur. It might at least be possible to ex- 
pand the active type system over a longer period of time. But what activates 
this whole process of mixing the photon energy with the rest mass? Is it 
activated at random? Thus, at certain points in time each piece of rest mass 
would use photon energy to independently accelerate in some direction in 
the nothingness for some random period of time. While this is a form of 
complexity, it is not an organized complexity. 


FIG 17-3 
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I could go to the other extreme and have a completely determined accel- 
eration built into each separate mass. Each mass would be programmed 
exactly at what instant in time it would use photon mass to accelerate and 
in what direction. I would have to do the programming and would know the 
result every instant in time and the final result even before it was set in 
motion. But somehow the extreme possibilities are not too exciting; that is, 
random acceleration without the possibility of any organized complexity or 
completely determined acceleration with no surprises and complete pre- 
dictability. 

There is still another possibility. Again I have separated the total mass and 
located it in the nothingness as shown in Figure 17-4. Free photon mass ex- 
ists moving at velocity c . Rest mass having no velocity relative to UDC also 
exists. In the previous two designs I considered, photon energy was added to 
rest mass from an outside source. But this is really not necessary. Backing 
all of the rest mass there exists stored potential energy capable of giving the 
rest mass velocity c . In other words, instead of adding photon energy from 
an outside source, I can convert part of its rest mass into photon mass 
energy. And this is the important part: This internally generated photon 
energy will not be used to make the rest mass generating it move through the 
nothingness. This internally generated photon energy acts as a source for 
other rest mass. And it is through the exchange of this photon energy that 
rest mass achieves its motion. And this design has one main factor absolutely 
necessary to create an organized complexity. Mass no longer moves inde- 
pendently of other mass. It does not accelerate at random. It does not accel- 
erate in a predetermined manner. Mass accelerates because mass sees other 
mass through the nothingness (10). What causes mass to move is other mass. 
Mass communicates with other mass through the exchange of their own in- 
ternally generated photon mass. And I am going to give a special name to 
this photon mass. Internally generated photon mass used by rest mass to 
communicate with other rest mass through the nothingness I shall call 
FIELD ENERGY. I have shown this in Figure 17-4 by lines connecting the 
different masses, each representing the photon mass exchanged by the dif- 
ferent field energy designs. My ability to achieve complexity will depend to 
a great extent on how sophisticated I can make these designs. Once these 
designs are set, it will not be necessary to keep track of every piece of mass 
in the universe. Things will automatically start to happen due to the designed 
fields attached to the rest mass. 



FREE PHOTON 
MASS ENERGY 


PHOTON CLOCK 


PHOTON MASS ENERGY ATTACHED 


EXCHANGED PHOTON 
MASS ENERGY 


FIG 17-4 
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What is the result of giving mass the ability to see other mass through the 
nothingness? Some of the possible interactions are shown in Figure 18-1 
where I have separated five pieces of mass from the main body. 

FIG 18-1 
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I have taken mass y and started it moving through the nothingness at a con- 
stant velocity— the separation of nothingness is occurring at a constant rate. 
The direction this mass is covering the nothingness is represented by the 
vector Vy . I have previously defined velocity as mass covering the nothing- 
ness at a constant rate. I am going to make velocity a more generalized con- 
cept by also including the direction in which the nothingness is covered. 

MASS COVERING THE NOTHINGNESS WITH VELOCITY IN A SPECI- 
FIED DIRECTION IS LINEAR DIRECTION MOMENTUM. 

Mathematically linear direction momentum can also be expressed as 

P = m v Eq. 18-1 

where p = linear direction momentum 
m = mass 

v = velocity— both the magnitude and in what direction 
the nothingness is being covered. 

I have previously represented the magnitude of the momentum by a plane. 
In Figure 18-2 I have now added a vector to the plane representing the di- 
rection in which the nothingness is being covered. 



But why do I want to include the direction into my definition of momen- 
tum? Again consider some different possibilities that may occur between 
mass. In Figure 18-1 mass it and p exist at rest at different points in the 
nothingness relative to UDC (0,0,0). As the photon in my clock moves forth 
and back, time passes, and no change occurs in their positions in the nothing- 
ness. Why? It is because mass ir does not see mass p (or any other mass) 
through the nothingness. Consider mass n and 7 . As time passes, the 
location of mass -n does not change. Mass 7 has velocity. It is covering the 
nothingness in the direction shown by vector \i y .The amount of nothingness 
covered nor the direction in which it is being covered by mass 7 also does 
not change. Why? It is because mass tt does not see mass 7 (or any other 
mass) through the nothingness. But now consider mass a and (3 which both 
have an initial velocity. They are originally covering the nothingness in the 
direction shown by vectors v Q? and v Q g . As time passes, the amount of 
nothingness covered and the direction it is covered by mass a changes as 
shown by its final velocity vector v fa . Mass (3 also changes its momentum 
as shown by its final velocity vector v f(? . Why? What does this mean? It 
means that mass a has seen mass (3 through the nothingness. I am going 
to give this ability of mass to see other mass through the nothingness a 
special name. 

THE ABILITY OF MASS TO SEE OTHER MASS THROUGH THE NOTH- 
INGNESS IS FIELD FORCE. 

By defining momentum with both direction and magnitude, the result of 
any change in the momentum means that mass has been seen by other mass. 

Mathematically this can be stated 



where F = field force 

Ap = change in direction momentum 
At = change in time. 

Field force can also be represented as 


p _ Ap _ A(mv ) 
At At 


m 


Av 

At 


= m a 


Eq. 18-2 


Eq. 18-3 


where a represents a change in the velocity vector --either in direction or 
magnitude. 

I have previously defined acceleration as a change in velocity resulting in 
mass covering the nothingness at a nonconstant rate. If I also define acceler- 
ation as having a direction through the nothingness I am able to maintain the 
definition of acceleration as a change in the velocity vector. Then a change 
in the momentum becomes comparable to saying that mass has experienced 
an acceleration. Thus, in Figure 18-1 the change in the velocity vectors as 
represented by the acceleration vectors show in what direction the two 
masses a and j3 see each other. 


Things accelerate for a reason, not randomly. That reason is: Mass has 
seen mass. Acceleration means that communication is taking place between 
mass (11). Note that the velocity and acceleration vectors can point in any 
direction relative to each other. The acceleration working on a piece of mass 
can be in any direction and have any magnitude depending on how hard 
mass sees mass (see Figure 18-3). 
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FIELD FORCE INTERACTIONS 
BETWEEN MASS 


Exactly what can happen when mass sees mass through the nothingness? 
Does it always have to result in mass covering more of the nothingness? 
No; there are other possibilities. Mass may be seen by other mass without 
any change occurring in its motion. How is this possible? Consider Figure 
19-1. Mass a sees mass p as shown by the acceleration vector a a . 
Mass (3 sees mass p as shown by acceleration vector a^ . If the vectors 
are equal in magnitude but opposite in direction, mass p is being seen by 
both mass a and 0 , but the result is no change in its motion because the 
effect of the two masses cancel each other. Mass p cannot distinguish 
between not being seen and being seen equally by other mass. 


FIG 10-1 



Another possibility that may result because mass sees mass is a change in 
its ability to cover the nothingness, a change in its energy. This only occurs 
when the velocity and acceleration vectors are in line with each other. In 
Figure 19-2 I have placed the main body of mass at UDC (0,0,0). A photon 
clock is constructed and mass d is separated from the main body and placed 
on the +Z axis moving with velocity v along this axis. 



At time t = 1 second, the energy cube for the total universe is shown in 
Figure 19-3. Because mass d is the only mass moving with velocity relative 
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During time t = 2 seconds the main body of mass sees mass 8 along the 
+Z axis and increases its ability to cover the nothingness using photon field 
energy. The increase in energy of mass 6 is represented by the energy cube 
shown in Figure 19-4. Note that the face of the cube is the expression for 
the field force as given by 


F = m a 


FIG 19-4 


FORCE 



When an energy cube is generated, it is to be understood that both the accel- 
eration and velocity vector are in line. Only with this arrangement is mass 
given more ability to cover the nothingness. 

If mass 8 is no longer seen by the main mass at the end of 2 seconds, 
then its energy cube as a result of being seen is shown in Figure 19-5. In 
the universe energy cube, photon field energy has disappeared being trans- 
formed into the increased kinetic energy of mass 8 . At the time this ener- 
gy is being added I have represented it as a work energy cube. After the 
acceleration stops, I have represented the total kinetic energy cube as a com- 
bination of its original kinetic energy and this added work energy. In a time 
At the face of the cube has increased by an area m(Av) and the field force 
applied to mass 8 is 



X 


WORK ENERGY CUBE 
ADDED AT t= 2 


FIG 19-5 


So far I have placed the acceleration and velocity vectors in line pointing in 
the same direction. Another possibility is that both vectors are in line but 
pointing in opposite directions. Again, consider the energy cube for the 
total universe and mass 9 as initially shown in Figure 19-3. But now mass 
sees mass in such a manner that the ability of mass 6 to cover the nothing- 
ness is decreasing as shown in Figure 19-6. After this force is applied, part 
of the kinetic energy of the universe energy cube disappears being trans- 
formed into additional photon field mass energy. The work energy cube 
now represents energy lost by mass 9 . What is really happening in this 
case? Two different forms of energy are opposing each other. I am taking 
work energy that exists in the here and now and canceling out the ability 
that was given to mass to cover the nothingness at some point in the past. 
When work and kinetic energy interact, then work energy that results in an 
increase in the amount of nothingness covered means positive acceleration 
is being applied to mass. Work energy that results in a decrease in the 
amount of nothingness covered means negative acceleration is being applied. 
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WORK ENERGY CUBE OPPOSING 
MASS 9 AT t = 2 


FIG 1S-6 


When mass sees mass through the nothingness, still another possibility 
exists. Mass may simply change its direction in the nothingness. In Figure 
19-7 I have placed the main body of mass at UDC and constructed a photon 
clock. Mass 6 is again located on the +Z axis, but this time it has off line 
velocity. However, the acceleration vector is in line pointing toward UDC. 
At each instantaneous moment the velocity and acceleration vector are 
perpendicular to each other. What is happening? The velocity component 
is trying to move mass 6 away from UDC while the main body of mass 
seeing mass 9 through the nothingness accelerates it inward. The combina- 
tion of off axis velocity and in line acceleration will cause it to orbit a cer- 
tain distance from UDC. If the combination is right, mass 6 will move in a 
circular path (12). And to mass 9 there seems to be a force outward that is 
counteracting the inward acceleration (if there were not, it would move 
inward and collide with the main body). The only real force is directed 
inward. But off line velocity and in line acceleration seem to produce a 
force outward. For the moment I will consider only circular motion, but 
other types of motion may be possible. 



FIG 19-7 


The beauty of just turning mass 9 in the nothingness is that it does not 
burn energy. Relative to UDC the amount of nothingness covered on the 
circular path remains constant for each second of time. 



(7) Humans have the same nature. Even if the whole world were perfect, we 
would change it just to have something to do. 

(8) The laws of physics are designed and arranged the way they are because it 
leads to a successful designed complexity. 

(9) What I am saying here is that the end result of applying energy to mass is 
absolute value momentum. This is not what a standard physics textbook would 
say for the following reason: If momentum is the end result of energy, why are 
different numerical answers obtained for the amount of energy necessary to pro- 
duce the same momentum? Regardless, there is still good intuition to be gained 
by thinking of momentum as the end product of applied energy. I see mass cov- 
ering the nothingness, and the stuff, the thing, the entity that made it move through 
the nothingness is energy. And there is a physical difference (different mass val- 
ues) even though the numerical values of momentum may be equal. 

(10) How incredibly significant it is for mass to be able to see other mass through 
the nothingness. Without this ability, the complexity attainable would be no greater 
than that achieved by a bottle of gas. And you could not even build the container 
to hold the gas. 

(11) Anything incapable of accelerating mass in this universe means you will 
never know it exists (even though it may exist). You would have no way of sensing 
its existence. To sense the existence of anything, some part of your structure must 
accelerate. 

(12) The relation between acceleration and velocity that must exist to achieve 
circular motion is 

v I 2 

a = — Eq. 18-4 

I will not derive it, but intuitively, does it look correct? Yes; as the velocity of the 

mass increases, the acceleration or how hard the main body must see mass 0 
must increase. It must see it harder to make it turn in a circle. However, as the 
radius of the circle increases, less “turning” is needed and mass 0 does not need 
to be seen as hard as would be the case in a smaller radius circle. We can say 
the acceleration is directly proportional to velocity^both increase together) and 
that acceleration is inversely proportional to the radius. As one increases the other 
decreases and vise versa. Both of these statements are compactly expressed in 
Equation 18-4. 
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What is the purpose of mass and energy? I must create that reason. And 
it is this: I will attempt to achieve an ordered complexity. And this one 
decision will be the ultimate design factor that determines what form the 
universe will take. 

Mass can only do five possibilities relative to any other mass. Anything 
beyond these possibilities is a description of complexity. To make mass 
perform these five possibilities I am going to use photon field energy. 
Photon energy may or may not be attached directly to rest mass. But field 
energy built into mass has a special significance. It allows mass to see other 
mass through the nothingness and I have named this ability field force. 
Because mass has the ability to see mass, complexity can be created. It is an 
active design— things will be made to happen. When mass is seen by other 
mass, it may: 

(1) Be seen equally by mass resulting in no change in its motion 

(2) Change its ability to cover the nothingness (energy) 

(3) Change its direction through the nothingness. 
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CONSERVATION OF 
DIRECTION MOMENTUM 


The idea of making mass able to see other mass through the nothingness 
seems to offer the greatest chance of achieving some type of complexity. 
But perhaps I should not rule out a simpler possibility. Mass is not able to 
see other mass through the nothingness and simply collides. Consider mass 
a and /3 as shown in Figure 21-1. The acceleration vectors signify that 
they see each other. Now consider mass p and it . Although they both 
have velocity, they are totally oblivious to one another's existence. However, 
when they collide competing with each other to cover the same section of 
nothingness, at that point, mass see mass. By definition: 

THE ABILITY OF MASS TO SEE MASS DUE TO COLLISION IS 
COLLISION FORCE. 


FIG 21-1 



Do I want this possibility to occur? Yes; I want the universe to be as inter- 
esting as possible. I want every possibility that can occur to be able to occur. 
It also allows me to design the field forces so that mass can selectively 
choose what mass it sees and ignore other mass at the same time. Thus mass 
a and (3 see each other but do not see mass p and 7r . It has the potential 
for getting incredibly sophisticated. Exactly what happens when mass col- 
lides with mass? I have to make some sort of decision on this. 

In Figure 21-2 I have separated mass a , 1 3,6, and n from the main 
body of mass at UDC (0,0,0). I have given mass a and /? velocity along 
the X axis. Together, these two masses form a system as shown by the 
broken lines. Any mass inside the lines comprises the SYSTEM. Any mass 
outside of the system I shall call the ENVI RONMENT. This is simply a way 
of clarifying exactly what combinations of mass are being considered. 


FIG 21-2 



No field force exists between the masses. They do not see each other In 
Figure 21-3 I have represented the direction that the nothingness is being 
covered in the system by the vectors v^ and v a while the area of the plane 
surfaces represent the magnitude of the nothingness being covered before the 
collision (13). In this special case being considered the nothingness covered in 
the +X direction by mass |3 is greater because of its larger mass and velocity. 

ut this is being countered by mass a moving in the opposite direction. 
The magnitude and direction of the net linear direction momentum can be 
obtained by subtracting the two areas and is represented by the resultant 
shaded area. 

What happens after the masses collide? Exactly what should happen? 
! need t0 add some sort of consistency to an otherwise random possibility 
but still make it as interesting as possible. And this is my decision: After 
the collision I do not care how each individual mass covers the nothingness 
its velocity or direction, provided the net result of all their individual motions 
results in the nothingness continuing to be covered in the same direction and 
magnitude as prior to the collision. Thus, the resultant shaded area that 
represents the linear direction momentum of the system before the collision 
will also represent it after the collision. And this will be my first desiqn 
decision: 


FIG SI-3 


DESIGN DECISION I. THE DIRECTION AND MAGNITUDE OF THE 
NOTHINGNESS COVERED BY MASS IN A SYSTEM REMAINS CON- 
STANT UNLESS ACTED ON BY OUTSIDE FORCES 



The direction and magnitude of the nothingness covered is conserved and I 
shall give this rule a special name. In fact, I shall call it a law because I will 
make this rule unbreakable--THE LAW OF CONSERVATION OF DIREC- 
TION LINEAR MOMENTUM. 

Is there any way that the linear direction momentum of a system can be 
changed? Yes; mass outside the system can see mass in the system and 
change the way it covers the nothingness. Again consider Figure 21-2. If 
mass from outside the system were to collide with mass a or |3 , then by 
collision force, the way the nothingness is covered would be changed. Even 
without a collision occurring, if mass crossed the broken line representing 
the system, it would become part of the system changing its momentum. 
Finally, if any mass can see mass in the system using field force (as repre- 
sented by mass it ) this will also change the way the nothingness is covered 
by the system of mass. 

Unless an outside influence acts on a system, the nothingness continues to 
be covered in the same manner and direction. It is a logical design choice. 
The Conservation of Linear Direction Momentum gives a predictability to 
what will happen after mass collides. What happens is now no longer a ran- 
dom possibility. It is controlled in a logical manner; namely, without an out- 
side influence the nothingness is covered in the same direction and 
magnitude. What would it mean if direction linear momentum were not 
conserved? It would mean that the way the nothingness was covered by 
mass in a system changed for no reason. I am using energy in a manner 
that causes things to occur because mass sees mass. If the nothingness is 
being covered in a different manner, then force from outside the system 
must do it— it will not happen randomly. 
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INTERNAL FORCES 


In deriving the Law of Conservation of Linear Direction Momentum, I 
only considered the situation in which mass collided. No field force existed 
between mass. If mass sees mass in a system using field force, is the direc- 
tion momentum still conserved? It can be, but only if I design things right. 

Consider the system shown in Figure 22-1 consisting of mass a and 0 
Each mass has photon field energy giving it the ability to see the other mass 
through the nothingness. 


FIG 22-1 



In the case where mass 0 sees mass a harder than it in return is seen by 
mass a , the force each exerts on the other is not equal. What then happens 
when both masses collide as shown in Figure 22-2? Because mass 0 sees 
harder, its excess field force accelerates the total system. Is this desirable? 
No; the reason I want things to accelerate is because mass sees mass. In this 
case the system is accelerating for no reason--there is no mass outside the 
system making it accelerate. If the excess field were not used immediately, 
then at some future time the system could randomly accelerate. A better 
design is to give mass a and 0 an equal ability to see each other as shown 
in Figure 22-3. Now when they collide as a result of seeing each other 
through the nothingness, the system experiences no acceleration because the 
force of mass a on mass 0 is equal and opposite to the force of mass 0 on 
mass a . The result is zero net force on the system. 
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NO MASS EXISTS IN ENVIRONMENT 
MAKING SYSTEM ACCELERATE - IT 
ACCELERATES INTERNALLY 


FIG 22-2 


FIG 22-3 



If I design mass with attached fields so that it can see each other through 
the nothingness, is it desirable that mass sees each other with an equal and 
opposite ability? Yes; the reason I want mass to move the way it does is 
because other mass makes it move. Designing mass with other than an equal 
and opposite ability to see each other would mean that a system composed 
of mass would be able to accelerate without having been seen by mass out- 
side the system. What makes a single piece of mass move or a system of mass 
move is mass outside the system. 

If mass sees mass through the nothingness using field force, then at each 
instant of time the forces must be equal. I had mass a and /5 collide 
because they saw each other through the nothingness. However, even if they 
could not see each other through the nothingness, upon colliding, the forces 
must also be equal and opposite or the system would experience an accelera- 
tion. Again, what am I trying to do. I am trying to create a design where a 
single piece of mass or a system of mass moves because mass outside of that 
system makes it move. Stated still another way: Force is a change in mo- 
mentum. If for each change in momentum of the system there is an equal 
and opposite change, the net momentum change of the system is zero and 
the nothingness continues to be covered in the same manner. 


To accomplish this, I must make the following design decision: 

DESIGN DECISION II. MASS SEEING OTHER MASS EITHER BY COLLI- 
SION OR FIELD FORCE WILL EXERT AN EQUAL AND OPPOSITE 
FORCE ON EACH OTHER. 

Let me consider the most complex system possible as shown in Figure 22-4. 
I have placed the main body of mass at UDC, constructed a photon clock 
and built a system of mass from pieces of the main body. In this system, 
there is mass moving in various directions, mass colliding, and mass seeing 
each other through the nothingness. Because I will not allow mass to ran- 
domly change the way it covers the nothingness and because of Design Deci- 
sion II, then regardless of what direction the nothingness is being covered, 
regardless of what collisions occur, regardless of how mass sees other mass 
through the nothingness, linear direction momentum is conserved for the 
system unless force outside that system causes it to change* 14 *. Stated 
mathematically, if the external forces on a system are zero (nothing sees 
the system), then 



where P - the total linear direction momentum of the system. 


FIG 22-4 
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(13) In most all physics books the length of the vector represents the magnitude 
of the momentum. I choose to represent it as a plane because both components 
making up the momentum — mass and velocity can be shown in this manner. And 
being able to see both components of the momentum is extremely useful and 
revealing in many instances. 

(14) Note that you must always define what the system is and you can make it 
any size you like (up to the size of the universe). In Figure 22-5 I have shown 
smaller systems within still larger systems. And this is why it is so hard to be a 
human being. You are a very small system and all the rest of the mass in the 
universe is capable of changing your “vector" through the nothingness. 


FIG SS-5 
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There are two basic questions I must ask when looking at any system. The 
first question is, "How is the nothingness being covered?" Which is to say, 
"What combination of mass and velocity is being used and in what direction?" 
This is the concept of momentum. The second question is, "How much abil- 
ity to make mass cover the nothingness exists and how is this ability divided 
between mass in the system?" This is the concept of energy. I have already 
considered the first question. I need to consider the second. 

In Figure 23-1 is shown a system of eight particles of mass. Mass in this 
system sees no other mass. The system has zero momentum. There is no 
preferred direction in which the nothingness is being covered. 



I blow the system apart as shown in Figure 23-2. Since it has not been seen 
by outside mass, adding up the direction momentum of all the masses in the 
system still results in zero momentum. There is still no preferred direction 
in which the nothingness is covered < 15 >- What blew the system apart? 
Energy; energy is the ability to make mass cover the nothingness. And while 
direction momentum sets no limit on the velocity that the masses can achieve, 
ENERGY IN THE SYSTEM DOES. There exists only so much ability to 
make mass cover the nothingness within the system. When this ability is 
used up, acceleration stops and their final velocity is reached. How is this 
ability distributed between mass in the system? 



In Figure 23-3 I have placed the main body of mass at UDC (0,0,0), con- 
structed a photon clock and placed two pieces of mass from the main body 
at a point on the +X axis. Mass a is much larger than mass 0 and both are 
stationary with respect to UDC. The energy division of the system relative 
to UDC is as follows: 


Type of Energy Status 


Kinetic 
Rest mass 
Photon 


None 
Constant 
Some exists 


The kinetic energy is zero because mass in the system has zero velocity 
relative to UDC. The rest mass backing mass a and which could accel- 
erate them up to velocity c remains constant. I am not allowing it to be 
converted into photon mass energy. The photon energy may exist as either 
free photon energy or field energy attached directly to mass a or (3 . I add 
no energy to the system from the environment--from outside the system. 



FIG 23-3 


The energy cube for the total system is shown in Figure 23-4. The system 
contains potential energy by virtue of the fact that both rest and photon 
mass are initially separated. 


FIG 23-4 



REST MASS 
ENERGY P 


By mixing them at some future time, kinetic energy is created blowing mass 
in the system apart as shown in Figure 23-5. The direction momentum was 
zero before the mass in the system was blown apart. No outside force acts 
on the system. The direction momentum must remain zero after the masses 
are blown apart. In the first instance zero direction momentum exists 
simply because no velocity exists and 

M a v a + m 0 v /3 = 0 Eq. 23-1 

To maintain zero direction momentum after the masses are blown apart, 
each mass must move in opposite directions. Mathematically 

M av a = - m 0 V 0 Eq. 23-2 

The resulting kinetic energy cubes are also shown in Figure 23-5. 
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While the momentum of each mass is equal, the amount of kinetic energy 
absorbed by each mass as shown by the energy cubes is entirely different. The 
smaller mass absorbs most of it. The energy cube for the total system after 
it is blown apart is shown in Figure 23-6. 


FIG 23-6 



I designed direction momentum to be conserved by making 
a system of mass move because mass outside the system made it move. But 
because direction momentum is conserved, how incredibly well it divides up 
energy in a system. It makes smaller mass absorb energy. Is this desirable? 
Yes; I want movement. I want something to happen! If energy were absorbed 
by the larger mass, the ability to achieve any type of significant movement in 
a system of mass would be severely limited. Only so much energy exists in 
any system and the larger mass would soak it up controlling the energy while 
smaller mass in the system would be unable to compete. This does not hap- 
pen. Smaller mass absorbs most of the energy adding movement to the sys- 
tem and allowing it to compete with the larger mass. 


IN ANY SYSTEM, SMALLER MASS HAS A BETTER ABILITY TO 
ABSORB PHOTON ENERGY AND CONVERT IT INTO VELOCITY <’6) 


FOOTNOTES 


(15) The Conservation of Direction Linear Momentum makes sure all of the noth- 
ingness is used. You do not see explosions of mass where all of the action is in 
one direction as shown in Figure 23-7. If you do, it means mass outside the 
system has seen mass in the system and is causing it to move in that direction. 



FIG 23-7 


(16) Again consider Figure 23-5. The difference in kinetic energy between the 
two masses is 


A K 


\ - \ M a vl 


Eq. 23-3 


Because direction momentum is conserved (Equation 23-2), then 


v a = — 


M a 


Substituting this value in Equation 23-3 gives 



M.mjVn 

Mi I 


= g 1 


r nA 

mJ 


When is large compared to then the term 


mp 

M„ 


0 


and 


A K= 1 - m t V% 

In other words, the difference in kinetic energy between the two masses is equal 
to the kinetic energy of mass p and all of the kinetic energy has gone into the 
smaller mass p. If energy were not distributed in this manner, you would not even 
be able to walk around on the surface of the earth. 
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I have considered a system containing photon and rest mass energy. I 
want to now look at a system containing rest mass and kinetic energy. In 
Figure 24-1 I have placed the main body of mass at UDC (0,0,0) and con- 
structed a photon clock (I must always construct a clock to reference the 
motion of all other mass). Massed and |3 are then removed from the main 
mass. Mass a is given velocity v a along the X axis while mass /? has veloc- 
ity V 0 along the X axis in the opposite direction. The energy of the system 
relative to UDC is as follows: 

Type of Energy Status 


Kinetic 
Rest mass 
Photon 


Some exists 

Constant 

None 


FIG S4-1 
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The rest mass energy remains constant. It is not allowed to change to photon 
mass energy. I allow no energy to be added to the system from the environ- 
ment. No potential energy exists because no ability to accelerate mass at 
some future time exists within the system--all available photon and rest 
mass energy has already been mixed. But collisions between mass can still 
occur. How is the kinetic energy divided up when this occurs? The total 
energy cube for the system before mass in the system collides is shown in 
Figure 24-2. 


FIG 24-2 



Mass a has more kinetic energy than mass |3 . When collisions occur inside 
this system, the kinetic energy already existing is simply divided up between 
mass in the system. But how is it divided up? What are the possibilities? 

I will limit the motion to the X axis for the moment but will generalize the 
results to include the complexity added by allowing motion in all three 
dimensions. The possibilities that may occur after a collision include: 

(A) The kinetic energy of both mass a and /3 increases. 

(B) The kinetic energy of both mass a and (3 decreases. 

(C) The kinetic energy of mass a increases and mass |3 decreases. 

(D) The kinetic energy of mass a decreases and mass p increases. 

(E) The kinetic energy of both masses remains the same. 

If possibility (A) occurs, then both masses increase in kinetic energy and 
the total energy cube for the system must increase in volume. It does not 
happen because it cannot happen. Energy cannot be created in a system out 
of the nothingness. The only way I can increase the energy of the system is 
to push it past the system boundary and add it to the rest mass enclosed 
within that boundary. 


Consider possibility (B) where both masses would lose kinetic energy. The 
total energy cube of the system would decrease in volume. Again, it does not 
happen because it cannot happen. Energy cannot be destroyed. The only 
way I can decrease the energy of the system is to push it past the system 
boundary and add it to the nothingness in the environment surrounding the 
system. 

If possibility (C) occurs, mass a which already has the largest kinetic 
energy in the system increases that energy at the expense of extracting 
energy from mass /3 . This is a definite possibility from an energy standpoint. 

Possibility (D) could also occur where mass a shares its energy and adds 
it to that of mass (3 . 

Finally, possibility (E) may occur where the kinetic energy of each mass 
remains the same after colliding. Out of the five possibilities that can occur, 
is there any reason why some might be preferred? Since I only have a limited 
amount of energy available in the universe, perhaps the best design would be 
to allow all mass to share it as much as possible giving preference to possi- 
bilities (D) and (E) 07). Possibility (D) is shown in Figure 24-3 which repre- 
sents the total energy cube for the system after the collision. Mass a which 
had the largest initial kinetic energy shares part of it with mass (3 . 


FIG 24-3 



In Figure 24-4 I have shown the kinetic energy cubes for mass a and (3 
before any collision occurs. Because the direction momentum of each mass 
opposes the other, I must subtract the areas on the face of each energy cube. 
After the collision occurs, the direction of mass a and (3 and the magni- 
tude of their velocities may have changed, but the total direction momentum 
and energy of the system will not change. In fact, if I confine the motion to 
one dimension and because I have designed direction momentum to be con- 
served and because energy cannot be created or destroyed (even I have no 
control over this), then for a given set of masses and initial velocities, these 
two considerations atone will determine a unique direction and velocity for 
mass a and (3 after the collision (18). |f the motion is extended to two or 
three dimensions, then direction momentum and energy conservation will 
still always occur, but these two considerations atone will not determine a 
unique direction and velocity magnitude for each mass. 


KINETIC ENERGY 
CUBE OF MASS a 


AFTER COLLISION, VOLUME 



THE COMBINED VOLUME OF BOTH 
CUBES WILL REMAIN CONSTANT 



FIG 24-4 
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(17) The Second Law of Thermodynamics. 

(18) Many possibilities may occur, but consider the following examples for an 
intuitive feeling as to what may happen: 

If two equal masses collide and one of them is initially stationary the masses 
simply exchange velocities (Figure 24-5A). 


FIG 24-5 A 





When a smaller mass collides with a much larger stationary mass, the smaller 
mass reverses its direction with approximately the same velocity and the larger 
mass moves forward with a small velocity (Figure 24-5B). 


FIG 24-5B 



BEFORE COLLISION 


AFTER COLLISION 


When a larger mass collides with a much smaller stationary mass, the large 
mass retains most of its initial velocity and the smaller mass rebounds with ap- 
proximately twice the velocity of the larger mass (Figure 24-5C). 



FIG 24-5C 
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REST MASS ENERGY 

IN A SYSTEM 


I will now consider a system where the rest mass energy does not remain 
constant. In Figure 25-1 I have placed the main body of mass at UDC 
(0,0,0), constructed a photon clock and built a system consisting of mass 
a and /3 . The mass in this system is stationary relative to UDC and the 
energy of the system is initially as follows: 


Type of Energy 

Kinetic 
Rest mass 
Photon 


Status 

None 

Nonconstant 

None. 


FIG S5-1 
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The energy cube for this system is shown in Figure 25-2. No photon energy 
exists in the form of field energy to make mass cover the nothingness at 
some future time. If no energy is allowed to enter the system from the en- 
vironment, does it become impossible for mass a and 0 to gain any ability 
to accelerate? No; I can take the energy in storage backing part of the rest 
mass of a and 0 and convert it to photon mass energy. The remaining 
rest mass in the system can mix with this photon mass giving it kinetic 
energy. Essentially, this is the same method I am using to generate photon 
field energy. But there may be instances where this type of conversion may 
be less sophisticated resulting in large amounts of free photon mass being 
generated. Although less sophisticated than photon energy in the form of 
field energy attached directly to rest mass, there may be instances where 
large amounts of energy are needed (and large amounts of energy can be 
interesting in itself). The above process, carried to an extreme, would mod- 
ify al1 °f the rest mass in the system converting it to total photon mass 
energy lla '. 

FIG 25-2 



But if any rest mass should remain, the photon energy will be absorbed 
more readily by the smaller mass and the resulting energy cube will be 
similar to the one shown in Figure 25-3. 



KINETIC 
ENERGY a 


REST MASS 
ENERGY 0 


DAY 


26 



FIG 26-1 


I have considered systems in which only one form of energy was allowed 
to exist. A more interesting system (and this is what I am always trying to 
achieve) is one containing kinetic, photon, and rest mass energy simultane- 
ously as shown in Figure 26-1. And not only are all three forms of energy 
present, but also the form of the energy is switching forth and back between 
all three of these possibilities. To keep track of what form the energy may 
take, I am going to introduce the idea of a "quantum" of energy. This will 
be a small unit package of energy. In fact, I am going to make it the small- 
est unit package of energy possible to exist. I will call each of these units a 
PLANCK unit of energy For the moment I am creating this concept 
to allow me to keep track of how much mass is going into each form of 
energy. But it may have some logical design implications later on. 
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I have taken the main body of mass at UDC, constructed a photon clock 
and placed various pieces of mass from the main body in the nothingness 
to form a system. The energy of the system relative to UDC is as follows: 


Type of Energy 


Status 


Kinetic 
Photon 
Rest mass 


Some exists 
Some exists 
Nonconstant. 


I allow no energy to be added or lost from the system. To show that the 
form of the energy in the system may change, consider the system to con- 
tain 10,000 planck units of energy. In Figure 26-2 I have shown various 
energy configurations the total energy cube may take. While the number of 
planck units in each form of energy may change continuously, the size of the 
total energy cube always remains constant. 


FIG 26-2 


t=1 t = 2 t = 3 



RM = REST MASS 

KE = KINETIC ENERGY EACH CUBE CONTAINS 10,000 PLANCK ENERGY UNITS 
PE = PHOTON ENERGY 


There is still another possibility that can be added to any system. The 
system may interact with the environment exchanging energy with it as 
shown in Figure 26-3. Again, I have placed the main body of mass at UDC 
(0,0,0), constructed a photon clock and using mass from the main body I 
have formed a system. In addition, I have also placed mass in the nothing- 
ness outside the system. I allow energy in the total energy cube to change 
form as in the previous system considered. But now I also allow energy to 
be added or lost to the environment. For example, by moving through the 
system boundary, mass a and (3 are changing the kinetic and mass energy 
of the system. Free photon energy not attached to mass may enter or be 
lost by the system. Or there may be an exchange of field energy across the 
boundary as shown by mass 7 and o resulting in a change in kinetic energy 
of rest mass already existing in the system. 
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When a system interacts with its environment, only the following three 
possibilities can occur: 

(A) Energy is added to the system at a rate greater than it is lost by the 
system (Figure 26-4). 



(B) Energy is added to the system at the same rate it is lost by the system 
(Figure 26-5). 


FIG 26-5 



(C) Energy is lost by the system at a rate greater than it is gained by the 
system (Figure 26-6). 



The planck units of energy added or lost can be in any form and internally, 
these units can be switching between kinetic, photon, and rest mass 
energy' 21 ' 
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(19) This process actually occurs when matter and anti-matter come into contact 
resulting in total photon mass energy. 

(20) Max Planck (1858-1947). The most common system of measurement in 
physics is the METER-KILOGRAM-SECOND (MKS) system. If you were to take 
one kilogram of mass and over a distance of one meter increased its ability to 
cover the nothingness one meter per second during the time it was traveling this 
one meter, then one JOULE of energy would be needed to accomplish this task. 
The planck unit of energy is equal to 6.63 x 10 34 joule or one joule is equal to 
1.51 x 10 37 planck units. It would take this many planck unit volumes to equal 
the cube volume of one joule shown in Figure 26-7. The planck unit is an unwieldy 
unit of energy to use for most practical computations because it is so small. But 
because it is the least common energy denominator, it allows you to see how 
energy is distributing itself in a system regardless of the form it may take. 


FIG 26-7 
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(21 ) I have only considered a very simple system of moving mass particles. If the 
system is a human being, the energy exchange between the environment and the 
internal switching between energy forms is incredibly complex. However, regard- 
less of how complex the system gets, the basic explanation I have given is still 
occurring. 


REFLECTIONS IV 
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Things are increasing in complexity. I need to summarize my thoughts. 
The greatest possibility of achieving complexity seems to be possible if mass 
is able to see mass through the nothingness. But I have not ruled out the 
possibility of mass simply colliding in the nothingness. As I increase the 
complexity by breaking up the main mass into more and more particles, it 
becomes necessary to describe systems of mass. Initially any system of mass 
particles will be covering the nothingness with some net direction 
momentum. Because I am designing mass in a way that either by collision 
or field force, mass in the system exerts an equal and opposite force on each 
other, the direction and magnitude in which the nothingness is covered will 
not change. Only force outside the system can make it change the way it 
covers the nothingness. 

In any system only so much ability to make mass cover the nothingness 
will exist. This is energy. The internal energy will be divided between 
kinetic, photon, and rest mass energy and can be continuously changing 
between these forms. If photon energy exists capable of being converted 
into kinetic energy, then the smaller mass in the system will absorb most 
of this energy. The energy of any system can also change by receiving 
energy from outside the system or losing it to the environment that sur- 
rounds it. But it must physically pass through the boundaries of that 
system. In any system, energy cannot be created or destroyed, but it can 
change form and be lost or gained by the system. 
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ROTATIONAL MOTION 


The ability of mass to see other mass through the nothingness seems to 
offer the greatest possibility for achieving complexity. And at this point I 
want to use this ability mass may have to develop another concept. Consider 
Figure 28-1 where a system is shown consisting of mass a and a section of 
the nothingness surrounding it. Another mass (3 passes through this system 
with velocity v^ . It passes through the system without any deviation in its 
original motion. Why? Mass |3 does not see mass a through the nothing- 
ness. I will now consider what happens when both masses do see each other. 
It is really quite limited as to what can happen. 


FIG SB-1 



Again consider mass p having velocity v^ entering this same system as 
shown in Figure 28-2. Mass a and P see each other this time as shown by 
the acceleration vectors (this is what an acceleration vector means). How- 
ever, if the velocity vector is large compared to the acceleration vector, 
mass P will not be contained within the system. Exactly how mass sees 
mass will determine its path through the system and I have shown this as a 
smooth curve* 22 *— although it could be a complicated motion as shown by 
the other curve through the system. 



FIG 28-2 


A more interesting possibility is shown in Figure 28-3. Mass 0 enters 
the system and is seen by mass a . It is seen so hard, in fact, that its direc- 
tion through the nothingness is modified so as to contain its motion within 
the system. This movement of mass around a central point I shall call 

ROTA ( 23 ? N ' A9a ' n 1 haVe shown the P ath taken b y mass 0 as a smooth 
curve but any curve is possible depending on the force between the 
two masses. 


FIG 28-3 



Mass can see and contain mass within a system in a special way. Mass P 
is shown entering a system with velocity v^ in Figure 28-4. Mass a sees 
mass |3 and causes it to move in a CIRCULAR path always maintaining the 
same distance from the center of mass a . It is for this circular motion that 
I want to develop new ways of describing that will simplify how I view the 
motion of mass in a system. 


FIG 28-4 



In Figure 28-5 I have placed the main body of mass at UDC (0,0,0), 
constructed a photon clock and placed mass a on the +X axis. Mass P 
moves in a circular path around it. I will look at the motion of mass from 
a coordinate system centered on mass a rather than UDC. Only two types 
of velocity can exist. In line velocity may exist where the motion is directed 
along radial lines outward from a central point. The other possibility is off 
line velocity where the direction of mass through the nothingness changes 
but the separation of nothingness from the central point remains constant. 
The displacement formed by two lines radiating out from a common point 
I will call an ANGLE* 24 *. Consider mass p starting at point (A) on the 
circular path. If during the time the photon in my clock travels oneCunit 
through the nothingness the position of this mass changes from point (A) 
to point (B) it will have moved through an angular displacement 9 . If 
the angular displacement occurs at a constant rate, mass p has ANGULAR 
VELOCITY. Mathematically stated: 



where co = angular velocity 

9 = angular displacement 
t = time. 



During the first two seconds, mass fi has constant angular velocity. There 
is still another possibility. If the angular displacement occurs at a noncon- 
stant rate, mass j3 has ANGULAR ACCELERATION. Angular accelera- 
tion means that the angular velocity is changing with time. In mathematical 


FIG 28-5 


terms 


q 


A co 

At 


Eq. 28-2 


where q = angular acceleration 

Aco = change in angular velocity 
At = change in time. 

During the time t — 3 and 4 seconds, a constant angular acceleration is 
being applied resulting in an increasing angular displacement a and t 
respectively'^ 1 . 
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(22) Hyperbola 

(23) Ellipse 

(24) The most common units of angular displacement are the degree and radian 
measure. By definition, 360 degrees are contained in one full revolution of a circle 
(Figure 28-6). The radian measure depends on the characteristics of the circle 
itself. If you take the radius r of a circle and place it along the arc of that circle, 
then the angle formed by traveling a distance r on the arc is one radian. There 
are 6.28 radii on the arc of a complete circle (Figure 28-7). Therefore 6.28 radians 
exist in one revolution of a circle and 


6.28 radians = 360 degrees 
1 radian = 57.3 degrees. 


FIG 28-7 



FIG 28-6 
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(25) I will not derive the equations for angular motion, but note that they are of 
the exact form as those developed for linear motion. By replacing linear velocity 
and acceleration with angular velocity and acceleration the equations for angular 
motion become: 


id, — (o 0 + qt 

Eq. 28-3 

0/ = So +U>of 

Eq. 28-4 

0, = 0 O + -f(o 0 + (o,)t 

Eq. 28-5 

Or = 0o + <v„f + - qt 2 

Eq. 28-6 


where 


a> 0 , (o, = initial and final angular velocity 
0 O , 0, = inital and final angular displacement 
q = angular acceleration. 
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I have always looked out from a coordinate system at UDC (0,0,0) to 
observe the motion of mass. But for the first time when describing circular 
motion about another mass, I chose not to. Why? Consider Figure 29-1 
where I have placed the main body of mass at UDC, constructed a photon 
clock and placed mass a on the +X axis stationary to UDC. This mass be- 
comes the center of a new coordinate system and mass (3 moves at a 
constant angular velocity on a circular path around it. 


FIG 89-1 
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From the viewpoint of both coordinate systems, I want to describe the 
location and velocity of mass 0 . An angle and distance will be used to lo- 
cate it in each system. The results are summarized in Table 29-A. In a 
coordinate system centered on mass a , a simplified description of the 
motion of mass 0 is possible because three variables remain constant with 
only one changing at a constant rate with time. The same motion as seen 
from UDC (0,0,0) must be described in a much more complex manner 
because all four variables are changing and at a nonconstant rate as time 
passes. The point is this: It may be advantageous to step off the UDC 
coordinate system (or any system for that matter) and observe mass from 
a reference frame that simplifies the description of its motion (26) 


TABLE 29-A 


COORDINATE 

SYSTEM 

TIME 
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POSITION 
VECTOR 

ANGULAR 

DISPLACEMENT 
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Rotational motion is interesting for this reason: It means that mass has 
seen mass through the nothingness and is able to trap and hold it. I have 
already considered the possibility of in line velocity and have defined a 
concept called linear momentum. What exists if I have a system containing 
off line velocity? Consider the system shown in Figure 30-1 . 


FIG 30-1 



Mass P rotates around mass a with angular velocity u> . If mass P had 
velocity in a direction along the radius of the circle, in line velocity would 
exist. It does not. All the velocity is perpendicular to the radius and only 
off line velocity exists. I want to describe this motion, but before proceeding 
I need a way to locate the position of a rotating particle relative to its center 
of rotation. I have defined a POSITION VECTOR for this purpose. The posi 
tion vector is, by definition, the vector from the center of rotation to the 
location of the trapped mass as it rotates around this central point. This is 
demonstrated in Figure 30-2 which shows mass p rotating around a central 
point having a position vector continuously changing in length as time 
passes. For a circular motion, the position vector is simply the radius of the 
circle and it remains constant in length. 



FIG 30-2 


For in line velocity I have already defined one concept. Mass covering the 
nothingness with velocity is momentum. I want to define another concept 
for off line velocity: 

MASS COVERING THE NOTHINGNESS WITH ITS POSITION VECTOR 
IS ANGULAR MOMENTUM. 

I am going to represent it in the following mathematical form: 


l = jmv|r 1271 Eq. 30-1 


where 


1 = angular momentum 
m = mass 

v^ = off line velocity 
r = length of position vector 


I was able to represent linear momentum as a surface area on the face of 
an energy cube. Is it possible to represent angular momentum in a similar 
manner? The linear velocity on the radius of the circle and angular velocity 
are related by 


v 


1 


rw 


(28) 


Eq. 30-2 


where a> - angular velocity (rads/sec). 


Substituting this value into Equation 30-1 gives the expression for angular 
momentum in terms of an angular velocity as 

„ i , , (29) . 

l= 2 lmr )“ = Eq. 30-3 

I have represented the term mr 2 in Equation 30-3 by I and will give it a 
special name — ROTATIONAL INERTIA. Inertia is simply the resistance 
mass has to covering the nothingness, a high inertia meaning a large amount 
of energy is needed to make the mass cover the nothingness. 

As I have represented linear momentum by a plane surface area, using the 
rotational inertia term I will also represent angular momentum in the same 
manner as shown in Figure 30-3. And there is even a physical reality to this 
definition because the area of the surface is physically equal to the area 
swept out by the position vector of mass j 3 as it covers the nothingness. 


FIG 30-3 



When I considered the concept of linear momentum I gave it direction 
through the nothingness. Is there any reason to give a direction to angular 
momentum? Again consider the position vector of mass 0 in Figure 30-1. 

or each second of time, it sweeps out an area as shown. And the area 
swept out lies in a plane containing both the position and velocity vector 
I have shown this by placing these two vectors in the area I am usinq to 
represent angular momentum. All of the movement of mass takes place 
in this plane. In addition, I am also going to define a vector perpendicular 
to this plane of movement. 


It will be this vector that determines the direction of the angular momen- 
tum(30). Where do I position it on the plane of movement? I could position 
it anywhere but it simplifies the description if I place it at the center of rota- 
tion because this point is unique in that it is stationary. Finally, rotation can 
occur in two opposite directions from this plane. It is possible to place two 
angular momentum direction vectors on the center of rotation each pointing 
in opposite directions and to each direction of rotation I will assign a vector 
as shown in Figure 30-4. In fact, this is the reason why I defined angular 
direction momentum by a vector perpendicular to the plane of movement 
and not by a vector in the plane of movement. I wanted a way to distinguish 
opposite directions of rotation occurring in that plane. But why am I going 
to all this trouble to give angular momentum a direction anyway? It is this: 
When I considered mass moving with in line velocity I had to make a decision 
as to how the nothingness would be covered in a system and this led to the 
Conservation of Direction Linear Momentum. I must now make a similar 
decision as to how mass moving with off line velocity in a system will cover 
the nothingness. 


FIG 30-4 
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(26) Motion may be relative, but how and where you choose your coordinate 
system has a lot to do with what you believe is reality. When a man walks on the 
earth, is the man standing still and the earth moving or is the earth stationary and 
the man moving? What is the real reality? You choose the coordinate system that 
simplifies the description. If you choose the earth as stationary, then all you have 
to describe is the motion of every particle of mass in the man (no small job). If 
you choose the earth as moving and the man stationary, then you must describe 
the motion of every particle of mass on the earth (an even bigger job). You believe 
that the sun is at the center of the solar system. Why do you believe that? Again, 
only because it simplifies the description of the motion of mass in the system. 

(27) The standard definition of angular momentum does not include the y 2 con- 
stant. I include it because it allows me to define angular momentum as an area 
being covered by the position vector. And the area swept out by the position vector 
is correct only if this constant is included. 

(28) I will not derive this, but intuitively, does it look right? Yes; for any angle, as 
you move farther out on the radius, mass moves faster because the arc of the 
circle is increasing in length and any mass on this arc must travel faster. 

(29) Mathematically, the term 'h r 2 is the area swept out by the radius of the circle 
each second. 

(30) It is standard practice to define the magnitude of the angular momentum by 
the length of this vector. But in order to relate angular momentum to the energy 
in a rotating system using an energy cube, I find it more intuitive to represent it 
as an area. 
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CONSERVATION OF 
DIRECTION ANGULAR 
MOMENTUM 


I am designing mass so that unless an outside force acts on a system the 
nothingness continues to be covered with the same magnitude and direction. 
I must now make another design decision pertaining to off line velocity and 
my decision is this: 

DESIGN DECISION III. THE DIRECTION AND MAGNITUDE OF THE 
NOTHINGNESS COVERED BY THE POSITION VECTOR OF MASS IN 
A SYSTEM REMAINS CONSTANT UNLESS ACTED ON BY AN OUT- 
SIDE FORCE. 

The direction and magnitude in which the nothingness is covered by the 
position vector is conserved and I shall give this decision a special name. 
In fact, like linear direction momentum, I shall call it a law because it 
shall also be unbreakable — The Law of Conservation of Direction Angular 
Momentum. 

I want to consider some of the consequences of this decision to conserve 
direction angular momentum. In Figure 31-1 I have placed the main body 
of mass at UDC (0,0,0), constructed a photon clock and placed mass a 
on the + X axis stationary to UDC. Mass |3 having a position vector r D 
equal to the radius of the circle rotates around the much larger mass a . 
During the time the photon in my clock travels 1 C unit of length through 
the nothingness, the position vector sweeps out an area of nothingness 
resulting in an angular momentum equal to 

i 1 2 

i o = 2 m |3 r o w 0 

During the time t = 2 seconds I have reduced the position vector to a 
radius equal to r f . What happens? The position vector has been reduced in 
length but it must cover the same area of nothingness to conserve angular 
momentum and it can only do this by increasing its angular velocity. 

During the time t = 3 seconds, the position vector sweeps out an area of 
nothingness resulting in an angular momentum equal to 

_ 1 ? 

If - 2 m 0 r f <^ f 
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Since angular momentum is conserved, both the areas swept out by the 
position vectors r 0 and r f are equal and 


1 , 1 2 
2 m /3 r o w o = 2 m /? r f w f 



But why conserve direction angular momentum anyway? Why am I 
doing this? It is always this: I am trying to arrange mass in such a manner 
that an organized complexity can exist. And in order to do this I have to 
design some predictability into mass. A universe of complete random mo- 
tion and unpredictability would be complex, but for the most part very 
uninteresting. And if something interesting did appear, there is no way of 
duplicating the result. And this is why I conserve direction angular momen- 
tum. It adds a predictability to what will happen when mass sees mass 
through the nothingness and still provides many possibilities as to what 
can happen. How mass sees mass is controlled in a logical manner; namely, 
without an outside force both the direction and magnitude of the nothing- 
ness covered by the position vector remains constant. What would it mean 
if direction angular momentum were not conserved? It would mean the 
way the nothingness was covered by the position vector changed for no 
reason. I want things to change because mass sees mass, or more correctly 
because field energy I attach to mass gives it that ability. Things happen 
because mass sees mass and makes it happen. 


FIG 31-1 
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ROTATION ENERGY 

OF A POINT MASS 


I have yet to consider the energy contained in a rotating system. Energy 
is the ability to make mass cover the nothingness and it does not depend on 
whether the nothingness is covered in line or off line relative to a coordinate 
system. What do I mean. In Figure 32-1 I have again shown the system of 
mass a and p previously considered with regard to angular momentum. 
I want to now look at the rotational energy of this same system. 


FIG 32-1 


t= 2 



During the first second of time the nothingness covered by mass p is a 
volume swept out on the arc of the circle of radius r . The position 
vector is reduced in length during the time t = 2 seconds. And during 
the time t - 3 seconds the nothingness covered by mass p is a volume 
swept out on the arc of the circle of radius r f . More nothingness is 
covered on this smaller radius. Thus, as the position vector decreases in 
length, the amount of nothingness physically covered by mass P in- 
creases and more ability to cover the nothingness— more energy is added 
to mass P , which must be supplied to it internally by the system. The 
initial value of the kinetic energy is given by 


K 


o 


1 

2 


v 


2 

o 


Eq. 32-1 


The linear velocity v Q can also be expressed by an angular velocity 


If the linear velocity is expressed in terms of angular velocity in the energy 
equation, then the initial kinetic energy is 




Eq. 32-2 


When the position vector is reduced to r f , the kinetic energy becomes 

K =^-W 

In this form I can also represent the rotational kinetic energy as a cube as 
shown in Figure 32-2. The faces of the cube representing angular momen- 
tum are equal but the size of the energy cubes are not. When mass /3 has 
position vector r Q the initial rotational inertia is 

*0 = m /3 r o Eq. 32-3 


I have used this term as one dimension of the energy cube. When mass (3 
has a final position vector r f the rotational inertia is 

= m fl r f 2 


This rotational inertia value is smaller than I Q , but because of the increased 
angular velocity of mass 0 on this position vector the energy cube is larger 

as expected. FIG 32-2 
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KINETIC ENERGY DIVISION 
IN A ROTATING SYSTEM 


I have already seen how mass divides up kinetic energy in a system con- 
taining linear direction momentum. How is it divided in a system containing 
direction angular momentum? In Figure 33-1 I have placed the main body 
of mass at UDC (0,0,0) and constructed a photon clock. A large mass 7 
is placed on the +X axis stationary to UDC and will be used to anchor the 
motion of two smaller masses a and 0 initially held in place at a distance 
r on the +Z' axis of a coordinate system S' centered on mass 7 . Of these 
two, mass a is much larger than mass 0 . 


FIG 33-1 
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There exists within the system potential energy and I release this energy 
blowing apart both masses. Mass 7 seeing both masses through the nothing- 
ness causes them to move in a circular path of radius r . How is the energy 
divided between these two masses? Initially, zero momentum exists simply 
because no velocity exists within the system. No outside forces act on the 
system. To maintain zero direction angular momentum after the masses are 
blown apart each mass must move in the opposite direction. Mathematically 

Initial momentum = Final momentum 


0 


1 2 1 2 

= 2 m a r j r w /3 


1 2 ^2 
2 % r w a = 5 m /J r 


Eq. 33-1 


Although the magnitude of the angular direction momentum of each mass is 
equal, the amount of energy absorbed by each mass is not. To conserve 
angular momentum the angular velocity of the smaller mass /3 will be larger 
resulting in a larger rotational kinetic energy cube as shown in Figure 33-2. 


IN ANY SYSTEM, SMALLER MASS HAS A BETTER ABILITY 
TO ABSORB PHOTON ENERGY AND CONVERT IT INTO VELOCITY 
REGARDLESS OF WHETHER THIS VELOCITY APPEARS AS DIREC- 
TION LINEAR MOMENTUM OR DIRECTION ANGULAR MOMENTUM. 



MASS a 


MASS 0 


FIG 33-2 


ENERGY CUBE 


ENERGY CUBE 
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ROTATIONAL ENERGY 

OF AN EXTENDED MASS 


FIG 34-1 


So far I have considered the motion of mass separated from the main 
body as if it were simply a dimensionless point incapable of any internal 
movement. But this is not the physical reality. Mass covers the nothingness 
in three dimensions. It is more than a point. And the masses that have been 
described actually cover a volume of the nothingness. This adds another 
complexity because it may result in an internal rotation. And any possibility 
that can occur consistent with an increased complexity will occur. 

In Figure 34-1 I have placed the main body of mass at UDC, constructed 
a photon clock and placed a piece of solid mass on the +X axis. By solid 
mass, I mean that it is not a mix of mass and nothingness. The mass is in 
the form of a rod with its central section stationary relative to UDC. It is 
possible to look at this rod from the coordinate system at UDC but I will 
find its motion easier to describe if I look outward from a coordinate 
system S' centered on point (0,0,0)'. 
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The rod rotates around this point with angular velocity to . What is its 
rotational energy? As things increase in complexity I am going to have to 
try and find new ways of describing in a simple way the motion of a large 
number of mass particles. And I have to think of this rod in a different way. 

Consider the solid rod as shown in Figure 34-2. The motion is symmetri- 
cal about the rotation point so I need only to consider the motion of half 
the rod. I have divided this half section into five equal smaller masses. And 
I will think of this rod as five coordinated masses moving with an angular 
velocity co . For the same angular velocity, each section of mass at the 
larger radius is moving through more of the nothingness than mass at the 
shorter radius. Each step outward, the off line velocity of the mass section 
increases and more energy is soaked up by mass on the outer edge to make 
it cover the nothingness. 


FIG 34-2 



If I were to construct an energy "cube" for this half of the rod using mass 
and linear momentum, it would appear as shown in Figure 34-3. The 
sections of mass toward the outer edge have the largest energy cubes. I 
would prefer to construct a cube for this rod using angular velocity. Is 
this possible? When I considered the motion of mass as only a point, I was 
able to construct a cube using a term called rotational inertia defined as 

1= m r 2 


where m = mass of particle 

r = radius at which mass is rotating. 



I want to find a similar expression for the rotational inertia of the solid rod. 
Again I will consider the motion of only half of the solid rod. I can always 
double this result to obtain the correct value for the entire rod. 

Let M = total mass of half the rod 

R = radius of rod. 

If and I say IF the total mass were rotating at the extremity of the rod, then 
the rotational inertia for half of the solid rod would be 

1= M R 2 

But all of the mass is NOT rotating at the extremity of the rod. I must 
modify the value of the mass to take this into account by some constant 
numerical value. Mathematically the value for the rotational inertia can be 
expressed as 


I = oM R 2 Eq 34-1 

where a represents the numerical value used to modify the mass value. In 
fact, the rotational inertia of any shape can be represented by Equation 
34-1 (31 ' . Exactly what values will the constant range between? Consider 
the two masses in Figure 34-4 rotating about an axis. The value of a will 
range between zero and one. If the mass has a radius r but most of the 
mass is close to the axis of rotation the modifier a moves closer to the 
numerical value zero. If the mass has a radius r and most of the mass is 
at this radius, then the modifier moves closer to the numerical value one. 
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FIG 34-4 


Using the modified value of rotational inertia it becomes possible to de- 
scribe the rotational motion of any mass regardless of its shape and represent 
its energy as a cube having constant angular velocity as shown in Figure 
34 - 5 . 


FIG 34-5 


I(amr 2 ) 
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There is even a more intuitive way to look at how the nothingness is 
covered by solid bulk mass of various shapes. Consider the rotation of the 
same solid rod around an axis as shown in Figure 34-6A (I will again con- 
sider motion for only half the rod). To obtain the correct value for the 
rotational inertia I had to modify the value of the mass by a constant 
term a . But instead of considering all of the mass rotating at the outer 
extremity r and having to modify the mass M because it is not all out 
there, this time I modify the position vector r making it shorter and plac- 
ing all of the mass M at this radius as shown in Figure 34-6B. This shorter 
radius I will call the RADIUS OF GYRATION^®^^ All the mass considered 
as being located at this one radius has the same rotational energy as the 
solid rod. 
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ROTATIONAL WORK ENERGY 

35 


Consider the three energy cubes shown in Figure 35-1. One energy cube 
represents the energy of mass having linear direction momentum (Figure 
35-1A). It represents ability to cover the nothingness that was given to 
mass at some point in the past. Another energy cube represents the energy 
of mass having angular direction momentum (Figure 35-1B). It also means 
that at some point in the past the ability to make mass cover the nothingness 
with rotational motion was given to this mass. When I considered linear 
direction momentum I also considered the ability to make mass cover the 
nothingness in real time— in the here and now and I called this ability work 
energy and also represented it using an energy cube (Figure 35-1C). Does a 
similar type energy cube exist for angular direction momentum? 


FIG 35-1 


A 


B 


© 


LINEAR KINETIC 
ENERGY CUBE 


ROTATIONAL KINETIC WORK ENERGY CUBE 
ENERGY CUBE 
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In Figure 35-2 I have placed the main body of mass at UDC (0,0,0), 
constructed a photon clock and placed mass a on the +X axis stationary to 
UDC. Mass a sees mass P through the nothingness and causes it to move in 
a circular path. Together, these two masses form a system. Now consider a 
small mass 7 from outside the system having a high velocity colliding with 
mass P tangent to its circular path. Upon colliding, mass 7 comes to a 
complete stop adding its mass to that of mass P . And its energy is also 
transferred to mass P causing it to accelerate. In this case both the velocity 
and acceleration will be in line with each other. Energy is the ability to 
make mass cover the nothingness and it makes no difference whether this 
ability is applied in line toward mass a or off line on the arc of a circular 
path. The ability of mass to cover the nothingness increases if I take any 
mass and for some distance through the nothingness accelerate it. The 
result of the acceleration is an increased ability to cover the nothingness if 
it is in line with the velocity. 


FIG 35-2 



Stated mathematically 


W = m a x 


Eq. 12-2 


where W = work energy 
m = mass 
a = acceleration 

x = distance through which this acceleration is applied. 

Exactly how much work energy is added to mass /3 when mass 7 collides 
with it? I want to express this in terms I have already developed for angular 
motion. To accomplish this I am going to take the work equation and 
replace each term by an angular expression. The distance through the 
nothingness that mass 7 accelerates mass /3 lies on the arc of the circle and 
is given by 


x 


re ,33) 


Eq. 35-1 


where x = length on arc 

r = radius of circular path 
d = angle 

The off line acceleration on the arc of the circle is given by 

a = rq (34) Eq. 35-2 

where a = off line acceleration on position vector r (radius) 
q = angular acceleration. 

I now put these equations representing how the nothingness is covered in 
terms of angular variables into Equation 12-2 which gives 

= m a x = m^ (q r) (r0) = m^ r I 2 q0 

But m^r 2 is simply the expression for the rotational inertia of mass j3 and 

W i =I (3 qe Eq. 35-3 

I can represent this as an energy cube as shown in Figure 35-3. 



ROTATIONAL WORK ENERGY CUBE 


Exactly what does this energy cube represent? It represents the ability to 
make mass cover the nothingness in real time-in the here and now. But this 
cube represents the energy being applied in the here and now to a rotating 
mass. I have summarized the expressions for rotational energy in Table 
35-A. 


TABLE 35-A 


FUTURE TENSE 

PRESENT TENSE 

PAST TENSE 

POTENTIAL ENERGY 

WORK 

KINETIC ENERGY 

ABILITY TO COVER 
THE NOTHINGNESS 

IN THE FUTURE 

ROTATIONAL ABILITY 
TO COVER THE 
NOTHINGNESS BEING 
APPLIED IN THE 
"HERE AND NOW" 

AT SOME POINT 

IN THE PAST, 
ROTATIONAL 
ABILITY TO COVER 
THE NOTHINGNESS 
WAS APPLIED 

MATH EQUATIONS 

NOT YET 
FORMULATED 

W = lq0 

1 0 

K = -Itu 2 

2 




HMHI footnotes bH 

(31) The rotational inertia for many shapes of mass is derived in a much more 
rigorous manner in many other physics books. 

(32) If / is the rotational inertia of the mass being considered, then 

/ = M2} 

Solving for Z gives 

where Z = the radius of gyration. 

(33) Intuitively, does it feel correct? Consider Figure 35-4. When the angle is 
increased from 0 O to 0, the length of the arc increases. When the radius r 0 increases 
to r u the length of the arc for the same angle also increases. Thus, the length of 
the arc is directly proportional to both the angle and radius. 



(34) Intuitively, does it feel correct? I rewrite Equation 35-2 as FIG 35-4 

a 


The greater the off line acceleration a on the end of the position vector the "harder” 
it will make mass rotate increasing the angular acceleration q. Thus, the angular 
acceleration is directly proportional to the off line acceleration. Also, as the position 
vector increases from r„ to r, the same off line acceleration value will make mass 
move through a smaller angle because the action is taking place on a larger radius 
circle. Thus, the angular acceleration is inversely proportional to the radius (Figure 
35-5). 




FIG 35-5 
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TORQUE 


For rotational motion the ability to make mass cover the nothingness in 
the here and now can be expressed as 

W =Iq0 


Contained within this equation is the term Iq and I am going to give it a 
special name because it has a special significance. I shall call it TORQUE. 
When I considered in line motion I defined force as the ability of mass to 
see other mass either by collision or through the use of field force. The 
result of this was an acceleration of mass and a change in the way mass 
covered the nothingness— a change in the linear direction momentum. 
Mathematically 



As force is mass seeing mass in line and causing a change in the linear direc- 
tion momentum, torque is mass seeing mass off line on a position vector and 
causing a change in the angular direction momentum. Mathematically 

T=Iq=-^ Eq. 36-1 


I have defined mass covering the nothingness with its position vector as 
angular momentum. The result of adding angular acceleration to mass in a 
system is a change in its angular momentum. When mass sees mass in line 
two things may happen: 

(1) The direction in which the nothingness is covered by mass may change. 

(2) The amount of nothingness covered by mass may change— a change in 
the energy. 

Likewise when mass sees mass off line on a position vector (torque) two 
things may also happen: 

(1) The direction in which the nothingness is covered by the position 
vector may change! 35 *. 

(2) The amount of nothingness covered by the position vector may change 
—again, a change in the energy. 
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Using the mathematical terminology just developed I want to consider the 
second possibility that torque may produce— a change in the kinetic rota- 
tional energy. Again consider the system of mass shown in Figure 35-2 
(DAY 35). In this configuration I have shown the energy cube for each 
mass at t = 1 second in Figure 36-1 . 


FIG 36-1 


UNIVERSE ENERGY CUBE t = 1 



MASS 7 KINETIC 
ENERGY CUBE 


The kinetic energy cube of mass 0 is shown in terms of its angular momen- 
tum while that of the much smaller mass y is expressed in terms of its linear 
momentum. During the time t = 2 seconds mass 7 collides with mass 0 
tangent to its circular path creating a composite mass. Because mass 7 is 
very small, this composite mass is still basically equal to mass 0 . A torque 
is produced by this collision and the linear kinetic energy of mass 7 is con- 
verted into an increase in the rotational kinetic energy of mass 0 . I have 
represented this increased energy by the work energy cube in Figure 36-2 
where one face of the cube is the expression for torque as given by 

t = Iq 


113 



WORK ENERGY GIVEN 
TO MASS |3 


FIG 36-2 


At time t = 3 seconds the energy cube of the universe and mass (3 are as 
shown in Figure 36 - 3 . In the universe energy cube, the linear kinetic energy 
of mass 7 now appears as the added rotational kinetic energy of mass (3 . 
At the time this energy is being added I have represented it as a rotational 
work energy cube. After the angular acceleration stops, I have represented 
it as part of the rotational kinetic energy cube of mass (3 . The original 
energy is still included in this cube, but now in a time At the angular veloc- 
ity has increased to Wf and the face of the cube has increased by an area 
I^Aou. Using Equation 36-1 this increased area can be related to the 
torque by 

' - hi- % (tf) 

Only if the torque and angular momentum vector are parallel does the 
torque increase the energy of mass j3 . This means that the off line force is 
being applied in the same plane the position vector is traveling in. 


ORIGINAL KINETIC 



t= 2 


MASS 7 KINETIC ENERGY 

CUBE BEFORE COLLISION DURING COLLISION 


FIG 36-3 
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Torque can also be expressed in another way. Mathematically the expres- 
sion for an increased ability to cover the nothingness is always given by 

W = m a x 

But the term m a is simply force and using the angular distance as expressed 
by Equation 35-1 gives 


W = F ( rd ) 

Torque is a change in the angular direction momentum— an ability to make 
the position vector change the way it covers the nothingness. And this is 
what force applied off line (perpendicular) to the position vector does. It 
changes the way it covers the nothingness. Thus, torque can also be expressed 
as 


r = F r Eq. 36-2 

Do I also specify a direction for torque? Yes; because the direction of the 
force applied to mass on the end of a position vector has a great deal to do 
with how the position vector will cover the nothingness. The change in the 
area swept out by the position vector lies in a plane containing the position 
and force vector. I have shown this by placing these two vectors in the sur- 
face area representing the magnitude of the torque and I define a vector 
perpendicular to this plane to represent the direction of the torque as shown 
in Figure 36-4 Again, as with angular momentum, the reason I define it 
perpendicular to this plane and not by a vector in the plane is to distinguish 
between opposite directions of rotation that may occur. 


FIG 36-4 
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*U J Cln ?-f«i t0 .- St0p 90m9 forward for a while. I need to summarize my 
thoughts . My goal is to design mass in a way that what mass does is 
determined by other mass. I have been thinking about a special situation 
that occurs when mass sees mass so hard it is able to trap the mass and 
localize its motion. I called this localized motion rotation, its main charac- 
teristic being that motion can be most simply described from a common 
central point- the point of rotation. To locate the position of mass in the 
nothingness in relation to this common central point I defined a vector 
called the position vector. 

Only five possibilities can occur in the universe. These are: 


(1) Length 

(2) In line velocity 

(3) In line acceleration 

(4) Off line velocity 

(5) Off line acceleration. 


It is the last two possibilities that rotational motion is concerned with. As 
mass covering the nothingness with velocity is linear momentum, in the same 
manner I defined mass covering the nothingness with its position vector as 
angular momentum. I made a design decision concerning angular momen- 
tum and it was this: In any system the area covered by the position vector 
does not change unless mass outside the system makes it change. It allows 
variation to occur in a system but it also adds predictability. 
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A rotating system also contains energy. Energy is the ability to make mass 
cover the nothingness and in rotational motion, when mass is given greater 
ability to cover the nothingness, the position vector is also given greater 
ability to sweep out an area through the nothingness. Energy is not the 
ability to make the position vector cover the nothingness. But I can express 
energy in terms of the change occurring in the way the position vector covers 
the nothingness. 


If energy has been added to a rotational system at some point in the past, 
then using angular variables, the expression for rotational kinetic energy is 

K =|lw 2 

If energy is being applied in the here and now, the expression for energy 
is given by 


W = Iq d 

Finally, for in line motion I defined force as the ability of mass to see 
other mass resulting in a change in direction or a change in the energy of 
that mass. For rotational motion I defined a similar term called torque 
which is force acting off line on a position vector. Torque will result in 
either a change in the direction the position vector covers the nothingness or 
a change in energy of the mass on the position vector. 

I also defined a direction vector for both angular momentum and torque 
and found it convenient to describe their direction by a vector perpendicular 
to the plane in which the motion of mass was occurring. When the direction 
vectors of both quantities are parallel, a change in energy will occur. 
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I have analyzed both linear and angular motion, but never together in the 
same mass. Is this a possibility that can occur? Yes; and any possibility that 
may lead to some organized complexity will occur. But before considering 
this possibility I want to describe a concept that can simplify the description 
of this type of motion. 

In Figure 38-1 I have placed the main body of mass at UDC (0,0,0), con- 
structed a photon clock and placed a solid mass rod in the nothingness. Mass 
7 sees this mass through the nothingness. It sees all of the mass in the rod 
but I want to consider one special point. 



THE POINT IN AN EXTENDED BODY AT WHICH MASS IS SEEN BY 
OTHER MASS THROUGH THE NOTHINGNESS WITHOUT CAUSING 
ROTATION I WILL CALL THE CENTER OF MASS. 


FIG 38-1 
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The center of mass has only in line energy and all of the mass in the extended 
rod can be thought to be located at this single point. If rotational energy 
exists, it can be considered as taking place relative to the center of mass. This 
concept becomes clearer when I consider a body having both motions. In 
Figure 38-2 I have shown a solid mass rod having both linear and rotational 
motion with respect to a coordinate system. To find the total energy of this 
rod I will look at both motions separately. 

FIG 38-2 



In Figure 38-3 I have shown the solid mass rod with the center of mass 
Cm moving through the nothingness without rotation. Each section of mass 
on this rod covers the nothingness. The center of mass can only have linear 
kinetic energy (if it does not rotate, no rotational energy can exist) and 
because no rotation is occurring, it is possible to consider that the total 
mass M is located at this single point. The advantage of using the center of 
mass is that the motion of an extended mass can be reduced to the motion 
of a single point. 


FIG 38-3 



If the center of mass is the one point that does not rotate, then all of 
rotational motion must be taking place around this point. In Figure 38-4 
I have shown the solid mass rod as having only rotational motion about the 
center of mass. 


FIG 38-4 
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(0,0,0) // 

ROTATION ONLY WITH 

NO LINEAR MOTION 


The total ability to cover the nothingness is simply the combined ability 
of the rotational and linear motion as it occurs around the center of mass 
and I can express this total energy as 


k T w cm + 2 M 


where K 

^CM 

V CM 


total kinetic energy 

rotational inertia relative to the center of mass 
velocity of center of mass. 


The energy cube for a rotating body with its energy split equally between 
rotation and linear motion would appear as shown in Figure 38-5< 37 >. 


FIG 38-5 
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POWER 


There is one important aspect of energy I have not yet covered. Energy 
is the ability to make mass cover the nothingness but I have not yet con- 
sidered the rate at which I release this ability. When I take into account the 
rate at which this happens, I must define a new concept which I shall call 
POWER. 

POWER IS THE RATE AT WHICH THE ABILITY TO COVER THE NOTH- 
INGNESS IS RELEASED. 

Mathematically 



Eq.39-1 


It is also possible to consider power in terms of a work energy cube. Work 
is the ability to make mass cover the nothingness being applied in the here 
and now and can be expressed as 


W = m a x 

In Figure 39-1 I have shown two work energy cubes. The same amount of 
work can be done in two different ways on the same mass: 

(1) A small acceleration may be applied through a long distance in the 
nothingness. This is represented by the energy cube ( m a' x) . 

(2) A large acceleration may be applied through a small distance in the 
nothingness represented by the energy cube (mad). 

The volumes of the two energy cubes are equal so that 


m a' x = mad 



HIGH POWER 
ENERGY CUBE 



But the power, the rate at which energy is given to the mass is not. During 
the time the photon is traveling 1 C unit of length in my photon clock the 
mass travels a distance d through the nothingness. All of the ability to 
cover the nothingness is applied in the energy cube m a d in this instance. 
In the same amount of time, only a fraction of the energy cube m a' x is 
released equal to m a d . The photon must make several more trips in the 
photon clock to completely release all of the energy in this cube. In general, 
high acceleration of mass occurring over short distances means high power!39). 


(35) This case is not covered in this book. 

(36) It is easy for G.O.D. to stop and summarize— but hard for human beings 
because there is a time limit on their structural existence and always a tendency 
to move forward. 

(37) Note that if only so much ability to cover the nothingness exists and you 
simply want to move mass from one point in the nothingness to another with the 
highest possible velocity, you avoid rotating it. For example, if the mass repre- 
sented by the cube in Figure 38-5 had not been rotating, the rotational section of 
the cube would be absorbed into the linear section of the cube increasing its linear 
center of mass velocity. 

(38) In a similar manner: Thought energy = answers 

x answers 

Thought power = — — — 
unit time 


FIG 39-1 


(39) Power can also be expressed in another much less intuitive form. By 
definition 


Since 



F = m a 


and 


v = 


x 

7 


then substitution of these terms in the power equation gives 

P = F v Eq. 39-2 

Consider the process of taking a mass M and going through a distance x in a 
certain time t. While moving through this distance in this amount of time, you are 
also taking this mass and accelerating it. This is represented by the energy cubes 
in Figure 39-2. During the time it took the photon in the clock to go 1 C unit of 
length, mass M traveled a distance x experiencing acceleration a. The energy 
released in this time (power) is represented by the fractional part of the cube Max. 


SMALL FORCE APPLIED 



LARGE FORCE APPLIED 
OVER SHORT DISTANCE 


FIG 39-2 

The same power could have been achieved by mass M during the same time it 
had traveled a larger distance d but had experienced a smaller acceleration a' 
over this distance as represented by the fractional part of the cube Ma'd. If the 
power released per unit time is equal then 

M a'(f) = M a(j) 

F d v d = F„v x 


A small force applied over a large distance is equivalent to a large force applied 
over a small distance. 
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ENERGY IN A 
COMPLEX SYSTEM 
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40 


If I am going to construct any type of complexity, I need something to 
form the structure. I need something to break up the uniformity that exists. 
And that someth ingness, the dent, the nonuniformity in the nothingness is 
mass. Up to this point I have been describing the possibilities that are open 
to me as far as what I can do with any structural mass. They are surprisingly 
limited-only five possibilities exist. I have described these possibilities for a 
solid extended body in terms of a concept called the center of mass. I want 
to now consider these five possibilities for a system consisting of many 
separate masses. I will have to define some new concepts and the description 
will be more complex than that of a solid extended body. Why? In a solid 
body the mass was interconnected. And by describing the motion of one 
section of mass, I could describe the total mass. Mass separated by nothing- 
ness may have totally independent motion with respect to each other. Con- 
sider the system shown in Figure 40-1 . I have placed the main body of mass 
at UDC (0,0,0) and constructed a photon clock. I have also placed in the 
nothingness a system of many separate masses having different velocities 
and accelerations. Mass also exists outside the system but has the ability to 
see mass within the system. Is there any way to describe the energy of this 
system having all of these complex motions in a simplified manner? I shall 
try. 

I have defined a point called the center of mass for an extended solid mass 
body. But even for a system of free moving particles having many different 
velocities, a center of mass still exists. If I were to consider all of these par- 
ticles to be rigidly attached to each other at some instant of time, a point 
would exist where mass outside the system would see the entire system of 
mass without causing rotation to occur. From this point, the center of mass 
C M , I will describe the motion of the separate masses making up the sys- 
tem. For the moment, I will consider Cy to be stationary relative to 
UDC (0,0,0). 
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FIG 40-1 



PHOTON CLOCK 
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The five possibilities existing within the system along with those masses hav- 
ing each motion are as follows: 

(A) Length 

(1) Mass m ? forms a length with the center of mass C M 


(B) Initial in line velocity 

( 1 ) The center of mass of extended body m ^ 

(2) Masses m 2 , m 3 and m g 

(3) The center of mass of the subsystem containing masses m ln and 

m i i 

(C) Initial off line velocity 

(1) Masses m 4 , m g and m g 

(D) In line acceleration 

(1) Masses m 2 , m 3 , m 4 and m g 

(E) Off line acceleration 

(1) Masses m g and m g . 

Up to this point I have considered all motion of mass in relation to the 
center of mass of the entire system. But if trapped motion exists within the 
system, it is easier to describe the motion of the trapped mass as occurring 
within subsystems having internal motion relative to their own center of 
mass. Masses included in this type of motion are: 

(F) Internal off line velocity 

(1) Masses m, , m g , m 10 and m n 

(G) Internal off line acceleration 
(1) Mass m g . 

For all of these masses and their respective motions, I am going to generate 
an energy cube describing the entire system. I will now describe the energy 
of each of the above possibilities in more detail. 

Energy Associated with Length 

Only mass m 2 forms a stationary length with respect to the center of mass. 
But even though it has no velocity or acceleration, rest mass energy still 
exists. In fact, even if all of the mass in the system were at rest, rest mass 
energy exists for each separate mass and the total rest mass energy is the 
sum of these individual rest masses. I have shown this in Figure 40-2 with 
each separate mass having a rest mass energy cube (the dots between m 2 
and m^i representing the other masses). The volume of the mass energy 
cube of the total system is simply the sum of the separate mass energy cube 
volumes. 



FIG 40-2 Initial In Line Velocity Energy 


Six masses by virtue of their velocities have linear kinetic energy. Mathe- 
matically 

K T = T m i V CM(1) + J m 2 V 2 + 2 m 3 V 3 

+ 2" m 9 V 9 + J * m iO + m i1 * V CM(10,11) 
where K T = total kinetic energy of the system. 

Each mass has an entirely different kinetic energy and I could simply add the 
kinetic energy cubes of each mass to the total energy cube of the system. 
But what if a really complex system exists? What if instead of six particles 
of mass there exists millions of particles having linear kinetic energy? As I 
break up the main mass into more and more separate pieces, I will need ways 
of describing and understanding the motion of large numbers of mass. Is 
there some way of accomplishing this? Yes; consider Figure 40-3. Instead 
of representing the kinetic energy by six separate cubes I have represented 
it by a single cube by assigning the TOTAL MASS of the system to have a 
smaller average velocity V . If I form a cube with this velocity, the cube will 
be equal in volume to the sum of the cubes of mass having kinetic energy. 
I am going to give this average velocity v a special name. I shall call it 
TEMPERATURE VELOCITY. Its significance is that I am giving to each 
mass in the system this average velocity v regardless of whether it has any 
kinetic energy. And the value of this velocity can be used to represent the 
kinetic energy of the total system. Thus, if I did have a system of a million 
mass particles, instead of considering a million different energy cubes I can 
represent the same energy with one energy cube having a temperature 
velocity v and kinetic energy 


k t =-1mv 2 


Eq. 40-1 



FIG 40-3 


TEMPERATURE VELOCITY IS AN AVERAGE VELOCITY WHICH 
EACH SEPARATE MASS IN A SYSTEM CAN BE THOUGHT OF HAVING 
TO REPRESENT A WIDE RANGE OF INDIVIDUAL VELOCITIES THAT 
MAY EXIST IN A SYSTEM OF MASS. 

When it becomes necessary to construct an energy cube using temperature 
velocity I am going to give this type of energy a special name. I shall call it 
HEAT ENERGY. 


Initial Off Line Velocity Energy 

In Figure 40-1 three masses have off line velocity relative to the center of 
mass of the system. I have shown the rotational energy cubes for each sep- 
arate mass in Figure 40-4 and represented this energy by one equivalent 
energy cube. Mathematically 

2 j 4 w 4 + 2' *5^5 + 2*6 W 6 = jiw 2 = K TR 

where K TR = total rotational kinetic energy of system 

w = average angular velocity of each mass in system 
I = M r 2 = rotational inertia for total system. 

It is also necessary to choose some average value for the length of the posi- 
tion vector and I will choose it in the following manner: For some value of 
r, the temperature velocity \7 is related to the average angular velocity by 

v = ru 
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If I were to take the total mass of the system and move it at an angular 
velocity c3 , then there exists a value r (a radius of gyration) such that the 
total mass M would be moving off line at the temperature velocity V . 
Mathematically 


I = M r 2 

By choosing the position vector in this manner it allows me to describe both 
the in and off line velocity with one value—the temperature velocity v . 


FIG 40-4 



In the system shown in Figure 40-1 four masses have in line acceleration 
relative to the center of mass. I have shown the energy cubes for each 
separate mass in Figure 40-5 and as I have represented in line velocity energy 
by one equivalent cube, so also have I represented this “here and now" 
energy in the same manner. Mathematically 

m 4 a 4 d 4 + m 2 a 2 d 2 + m 3 a 3 d 3 + m g a g d g = M id = W y 

where W T = total work energy of system 

a = average acceleration of each mass in the system 
d = average distance over which this acceleration is applied. 

The result of the average acceleration change will be a change in temperature 
of the system with the resulting change in heat energy. 


130 



Off Line Acceleration 

Only two masses have angular acceleration relative to the center of mass as 
shown by the energy cubes in Figure 40-6. The sum of the volume of these 
cubes, as has been done in every previous case, is represented by an equiva- 
lent energy cube assuming every mass has some angular acceleration o' 
through an angular distance 6 . I have used the rotational inertia value I 
so that the angular acceleration is thought of as occurring at a distance 7 
from the center of mass of the system. Mathematically 

*5 q 5 ^5 + ^6 q 6 = Id 0 = T r 0 

where Tj = total torque of system 

q = average angular acceleration of each mass in the system 
d = average angular distance over which this acceleration is 
applied. 

The result of this off line acceleration will also be a change in the tempera- 
ture of the system leading to a change in its heat energy. 
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Internal rotational velocity within the subsystems also adds additional 
energy to the total system. In Figure 40-1 mass m-| is an extended mass 
having a rotational inertia. Its angular velocity about its own center of 
mass will add an additional energy to the total system. 

Another type of rotational motion is that of mass m 8 . Mass m 7 sees 
it through the nothingness and holds it in a rotational trapped motion. 
Mass m 7 is much larger than mass m 8 and in this subsystem consisting of 
two masses, the smaller mass will absorb most of the energy. Mass m 8 will 
then add an additional energy to the total system. Although rota- 

tation always occurs around a common center of mass, it is much more 
evident in a system having masses of approximately the same value as shown 
in the subsystem containing masses m 10 and m n . The internal energy of 
this subsystem is given by 


2^0 “10 + 2 X i 1 “ii 

and this will also add additional energy to the total system of mass. 

In Figure 40-7 I have shown energy cubes representing internal rotational 
energy for each separate mass as described above. And again, I have repre- 
sented by one equivalent energy cube the total internal energy 

K 'nt = 5 I INT “f NT 
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Photon Mass Energy 


I have already expressed the energy that exists due to the velocity or accel- 
eration that mass may have in a system. But what causes this motion to occur 
is the mixing of photon mass energy with the rest mass being used to form 
structure. If the mix occurred at some point in the past, kinetic energy exists. 
If the mix is occurring in the here and now, work energy exits. And if un- 
mixed photon mass exists, either as free photon energy or as field energy 
attached to mass, then the ability to mix at some point in the future means 
potential energy exists within the system. I am going to add potential inter- 
nal energy to the system shown in Figure 40-1 by including within it un- 
mixed photon mass energy. 

External Energy of the Total System 

So far all of the energy considered has been internal energy existing within 
the system. But I am considering the energy of the total system relative to 
UDC (0,0,0). If the center of mass has motion relative to this point, then an 
additional kinetic energy '/ 2 M V^ M exists. 

Finally, consider mass a in Figure 40-1 which lies outside the system and 
sees mass within the system causing it to accelerate. This added acceleration 
to any mass existing in the system adds external work energy to the entire 
system. I have represented both this work and kinetic energy for motion 
relative to UDC by the energy cubes shown in Figure 40-9. 


FIG 40-9 
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The Total System Energy 


The total energy of the system is the sum of the individual energy cubes, 
both within the system and those generated by the movement of the center 
of mass relative to UDC. I am now ready to "stack" all of the energy cubes 
with the energy stack for the entire system being shown in Figure 40-10. In 
general, the face of the cube describes mass covering the nothingness (linear 
and angular momentum) and how it is changing (force and torque). The in- 
ternal forces and torques must cancel resulting in a net zero value. Only forces 
outside the system can result in a net vector momentum change in the sys- 
tem. In back of the face of the cube is what makes mass cover the nothing- 
ness, either how much ability has been applied (kinetic energy) or is present- 
ly being applied (work). 

There is a great deal of information contained in this stacked energy cube. 

I want to use it to consider possibilities open to me as to how I design the 
way mass moves. As I look at different motions in the system and the stacked 
energy cube I have built to represent it, some questions still exist: 

(1) I have given dimensions to the energy cubes containing velocity and ac- 
celeration. What are the dimensions of the rest and photon mass cubes? 

(2) I have expressed potential energy as the ability to make structure rest 
mass cover the nothingness in the future by mixing it with photon mass 
energy. But exactly how should I mix them? For this is the most important 
question of all because this will be the basis for any complexity that can be 
designed into mass. At this point I do not know exactly what mix will 
create this complexity. But my total thought, imagination, and being 
center on this one question; it is my created reason for existence. 

(3) In this system, I have been converting photon energy into kinetic energy. 
Is it possible to reverse the direction? Can I take the energy of motion and 
convert it back into photon energy? Is there some general direction that the 
total universe energy cube must move? 


(4) Can I build structure out of mass having motion? That is, instead of 
building an extended body out of solid bulk mass, is it possible to build 
structure out of a mix of moving mass and nothingness? 

Other questions exist; these are some of the more interesting ones. 


FIG 40-10 


THE SYSTEM ENERGY STACK 
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THE DIMENSIONS OF 
TOTAL UNIVERSE 
ENERGY CUBE 


It is possible to think of rest mass as energy. But in actuality, energy is 
only one entity - - the ability to make mass cover the nothingness. Mass is 
energy only by reason of the fact that I have used mass as a storage point for 
energy that does exist. Mass is the nonuniformity, the dent in the nothing- 
ness. And mass without the ability to move is useless. Energy is the ability to 
make mass cover the nothingness, but energy existing apart from mass is also 
useless. Only when I attach energy to mass does something interesting happen. 

Let me represent this idea using an energy cube. In Figure 41-1 I have 
shown an energy cube with the mass separated from the ability to make it 
move. This is a possibility. Why would I want it separated from the mass? 
I may simply have some energy that I do not want released. But this is a 
poor design choice. Where exactly would I store it in the nothingness? And 
if I did want to release it, I would have to go through the process of joining 
the mass and energy together. A more logical design choice is this: I attach 
energy directly to mass but this energy is in a dormant state. In this manner I 
avoid the problem of where to store it and always having to reattach it to 
mass. Basically, I store energy on mass for lack of any other better place to 
store it. But I will still have to develop ways of selectively releasing the 
energy. I have already given this energy a special name called rest mass energy. 



ENERGY IN STORAGE ON MASS IS REST MASS ENERGY <40) 

FIG 41-1 
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I am now going to think about several alternate universes having differ- 
ent amounts of mass but the same amount of energy. This is shown in Fig- 
ure 41-2 where I have considered three different universes A, B, and C. I have 
placed all of the mass in each universe at UDC and released the rest mass 
energy backing the mass in each alternate universe being considered. 


ALTERNATE UNIVERSES 
(A) 



FIG 41-2 


The corresponding energy cubes for each universe are shown in Figure 41-3. 
For an equal amount of energy, the universe having the smaller amount of 
mass can achieve a higher ultimate velocity. In fact, if the energy is divided 
equally among the mass in any universe, the amount of mass sets a limiting 
ultimate velocity for a given amount of energy. Exactly what shape should I 
make the total universe cube? What type of universe does each cube repre- 
sent? I will consider the extremes first. The mass M 1 cube represents a 
universe having an abundance of material to create structures from — too 
much building material because there is not enough energy available to get 
mass up to any appreciable velocity. The mass M 3 cube represents the op- 
posite extreme - - very little building material backed with enough energy to 
get it up to enormous velocities. The mass M 2 universe cube is a com- 
promise between the two extremes. It seems to offer the greatest possibility 
of achieving some sort of complexity. 


FIG 41-3 
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To summarize: 


(1) Universe A represents a high mass low velocity universe. 

(2) Universe B represents a universe having an intermediate amount of both 
mass and velocity. 

(3) Universe C represents a low mass high velocity universe. 

To have a universe with an excess of building material and nothing to move 
it or the opposite extreme of very little building material with high velocity 
spreading it out through the nothingness do not seem to be the best designs. 
I am going to go with a type B universe. In any event I will always use up all 
the available energy but not necessarily all the available mass. Basically then, 
the maximum limiting velocity will depend on the amount of available energy 
in the universe. I have already created a special mass called the photon which 
I have been using as a reference to compare with the motion of all other 
mass. I arbitrarily gave it a velocity value, but a more logical design would be 
to base the velocity of this standard photon mass on the size of the universe 
energy cube. However, there is still one design question that requires con- 
sideration. At some point, I am going to break the main body of mass into 
a large number of mass particles simply because it will provide more centers 
of action where different complexities can form. Am I going to set a maxi- 
mum velocity on each of these individual masses or do I allow some of these 
masses to exceed the velocity of the photon? Is there any reason why I 
would want to impose a limiting velocity on every mass that exists? 


FOOTNOTES 


The most famous equation in all of physics is 
E = m c 2 

And yet very few physics books make one very fundamental point clear. I 
Namely, is mass energy or does mass merely represent energy? It is an I 
important distinction. And right or wrong, I want to define the question I 
and clearly state a position. 

If you believe that mass is energy, then it is possible to take rest mass I 
m 0 as shown by the line in Figure 41-4A and transform it into energy. H 
Mass m 0 will disappear from the universe and in its place will appear a I 
new entity called energy, the amount of energy being created equal 
to m 0 c? 

If you believe that mass simply acts as a storage point for energy, then H 
it is not possible to transform one into the other. And this, I believe is the I 
reality. Mass and energy are entirely separate entities. In cube form, I have I 
represented this in Figure 41-4B. Rest mass represents stored energy, but H 
mass is not energy and energy is not mass. Mass is the dent in the I 
nothingness. Energy is what makes the dent move through the I 
nothingness. The result of energy pushing the dent is momentum. Photon I 
mass moving at velocity c is not energy. What pushed the photon up to I 
velocity c is energy. 

FIG 41-4 


ORTHODOX VIEW 

MASS IS CHANGED INTO ENERGY. 
MASS IS DESTROYED AND ENERGY 
IS CREATED IN ITS PLACE. 

OR 

ENERGY IS CHANGED INTO MASS. 
ENERGY IS DESTROYED AND MASS 
IS CREATED IN ITS PLACE. 



m 


0 


MASS AND ENERGY 
ARE ENTIRELY 
SEPARATE ENTITIES 



POSSIBLE ALTERNATE VIEW 

MASS IS BACKED BY ENERGY. 
THIS ENERGY CAN BE TURNED 
ON (PHOTON MASS) OR TURNED 
OFF (REST MASS). 


ENERGY BACKING MASS m n 
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42 

THE VELOCITY LIMIT 


If my goal is to create an ordered complexity, reasons do exist to impose 
a velocity limit on all mass. These reasons are more evident if I consider a 
universe that has no velocity limit on the mass within it. Figure 42-1 shows 
a universe cube having a number of separate masses and no limit on the 
velocity that any single mass may achieve. Each smaller cube in the total 
energy stack represents the energy of each of the individual masses. A "tier" 
type cube results with no limit existing on the size of the energy cube any 
one individual mass may have. 


FIG 42-1 
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Some of the objections to this type of universe cube and advantages gained 
by setting a limiting velocity on each individual mass include: 

(1) With a set limiting velocity c from UDC, I can contain mass to a certain 
area of the nothingness. The nothingness dilutes the mass. With unlimited 
velocity, I have no control as to how fast or to the extent which this dilution 
of the mass by the nothingness can take place. Why is this so important? 
The greatest complexity is going to lie in the ability of mass to see other 
mass through the nothingness (field force). This ability requires energy. 
And there exists only so much energy in the universe and the nothingness 
dilutes this energy. If the distance between mass becomes extreme, this 
energy becomes diluted to the point that it cannot make things happen 
between mass. 

(2) Not only does mass have to be in the same area as other mass to make 
things happen, it has to have time to react to other mass. Consider the force 
equation 


which can be expressed as 


F 


AP 

At 


AP = F (At) 

The change in the magnitude of the velocity or direction of any mass— the 
change in its momentum AP depends on two factors, force and time (41 >. 
Force is how hard mass is seen by other mass, but if the relative velocity 
between mass is too large, this ability to see other mass is nullified because 
the masses do not have time to react to the presence of each other. 

These two ideas are demonstrated in Figure 42-2. I have placed the 
main body of mass at UDC (0,0,0) and constructed a photon clock. From 
the main body of mass I have taken various masses and given them different 
velocities relative to UDC. On all masses except mass a I have placed a 
limiting velocity c . This holds them within the boundaries of the system 
in a range close enough to each other allowing the built-in field forces in 
each mass to form the complexity. However, mass a having no limiting 
velocity has put so much distance between itself and any other mass, it loses 
its ability to see other mass, and any possibility of building itself into some 
form of complexity with other mass in the system is lost. 
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FIG 42-2 
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Now consider mass 0 at rest on the +X axis. Around this mass is a circle 
showing the range of its ability to see other mass in the nothingness. Two 
identical masses 7 and p are shown entering this area. But because mass 7 
has a high velocity, the time over which it is in range of this force is short. 
The result is very little change occurs in the momentum of mass 7 and it 
continues onward. In contrast, mass p has a much lower velocity and this 
gives the force exerted on it by mass 0 time to work. The result is that 
mass 0 is able to trap mass p keeping it within the range of its force and 
leading to increased interaction between the two masses! 42 ). The point is 
this. Mass has to have initial contact time if any interaction between mass 
is going to happen. If I do not put a velocity limit on mass, then some 
mass is going to reach such an incredible velocity it will not have time to 
interact with other mass. 

Still other reasons exist for limiting the velocity any individual mass may 
reach including: 

(3) Again consider the energy cube in Figure 42-1. Only so much energy 
exists and with unlimited velocity there would be no limit as to how much 
energy any one mass could absorb. It would do this at the expense of limit- 
ing the ability of other mass in the universe to move. What energy does 
exist, I want to within certain limits, divide it up between the individual 
masses. 

(4) Finally, I am designing field energy to control mass in a complex 
manner. And this requires attaching photon energy directly to mass. If mass 
has too much velocity I lose both ways. High velocities burn energy and I 
must also add large amounts of field energy to control these high velocities. 
And exactly how much field energy do I design into each mass to see other 
mass if there is no upper limit on how much energy any one mass can absorb? 
However, if I know there is a certain upper limit on kinetic energy above 
which it is improbable that any individual mass will have, then it gives me a 
starting point as to how much field energy needs to be designed into each 
mass. 
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There are good design reasons for setting a maximum velocity limit on 
mass, but what are the consequences of such a decision? Energy is the ability 
to make mass cover the nothingness and if I limit this ability by limiting the 
velocity mass can achieve, what options are left open to me? Consider some 
mass existing in the nothingness to which I continuously add energy. If 
there is no limit on the velocity, then this ability to make mass cover the 
nothingness is converted into kinetic energy 

K = j m v 2 

But now I add the velocity restraint. The ability to cover the nothingness 
with added velocity is lost. I have only one option left. I must cover it with 
mass. As the mass approaches the limiting velocity c , the mass must increase 
to offset the ability lost to cover the nothingness with velocity. 

In Figure 43-1 I have chosen a different method of representing this idea. 
Along one axis I have assigned different values of velocity to mass M . On 
an axis perpendicular to this velocity axis I place the corresponding value of 
kinetic energy. Curve A represents the kinetic energy of a mass in a universe 
having no velocity limit. Curve B represents the energy of a mass in a uni- 
verse having a velocity wall. The corresponding energy cube for mass M in 
each type of universe is also shown. I have found that a universe having a 
velocity wall has some distinct advantages. And there is still one other possi- 
bility as to how this could be achieved. Consider point C on the constant 
mass curve A. When mass reaches this point, it could simply lose its ability 
to take on additional energy effectively limiting its velocity to c. 

With all these considerations in mind, exactly what are my options as to 
what different designs the universe can take on? The possibilities include: 

Universe Design I (curve A) 

( 1 ) Mass remains constant 

(2) Ability to absorb energy by mass unlimited 

(3) Unlimited velocity. 
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FIG 43-1 


KINETIC 

ENERGY 
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Universe Design II (not shown) 


( 1 ) Mass remains constant 

(2) Ability to absorb energy by mass unlimited 

(3) Limited velocity c . 

Universe Design 1 1 1 (up to point C on curve A) 

(1) Mass remains constant 

(2) Ability to absorb energy by mass limited to velocity less than c 

(3) Limited velocity c 

Universe Design IV (curve B) 

( 1 ) Mass increases with velocity 

(2) Ability to absorb energy by mass unlimited 

(3) Limited velocity c 

Universe Design I is undesirable in that it allows mass to reach unlimited 
velocities and this has many disadvantages as previously discussed. 

Universe Design II is simply an impossibility. Energy is the ability to 
make mass cover the nothingness. If I have unlimited ability to take on 
energy and limit the velocity, the mass must increase. 

Universe Design III is intriguing. It is a possibility but it has one main 
flaw. When mass hits velocity c , ability to control it is completely lost. 
It cannot gain energy and field energy I am designing into mass in order for 
mass to see other mass becomes useless. This is equivalent to saying that 
mass suddenly loses its ability to see other mass. 

Universe Design IV seems to be the best possible choice* 43 *. I limit the 
velocity and the increased ability to cover the nothingness is done by increas- 
ing the mass. Is this a possibility? Yes; I have already thought of a very 
clever way to do it. The fact that I am not setting a limit on the amount of 
energy that mass can absorb means that mass will always have some ability 
to see and control other mass through the nothingness. However, because 
only so much energy exists, the amount of field energy available for each 
individual mass forming structure will have to be limited. If some individual 
masses become extremely heavy, then the field energy built into mass will 
lose its ability to control it. But there is a way to design around this prob- 
lem and it shall be taken up shortly. 
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When I was considering how energy switches forth and back between rest 
mass, kinetic and photon energy in a system, I defined a concept called the 
planck unit of energy to keep track of what form energy was taking on in a 
system of mass. I defined this unit as the smallest possible unit of energy 
that could exist. In Figure 44-1 I have taken the entire universe rest mass 
cube and converted it into this fundamental unit of energy. 


FIG 44-1 



I have shown the energy cube for one planck unit in Figure 44-2. This is a 
small mass high velocity energy cube and it represents the energy that could 
be released at some point in the future backing the small mass m I am 
going to call m p the FUNDAMENTAL PHOTON REST MASS P(44) The 
small bar at the left hand edge of the cube has been added to further signify 
that the cube is total rest mass energy. I am now going to take the energy in 
storage on mass m p and release it allowing it to reach maximum velocity c. 
In other words, I am going to transform rest mass energy into photon mass 
energy. Energy being released in the here and now is work energy and is 
given by 


W = m a d 
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FIG 44-2 


For the planck unit of energy 

W = fundamental unit of energy h 
m = fundamental photon rest mass m p 
d = 1 C unit (distance a photon travels in one second) 
a = acceleration mass m p experiences traveling a distance 
1 C unit through the nothingness. 

In Figure 44-3 I have placed rest mass m p at rest (no velocity) at co- 
ordinates (0,0,0). I accelerate this mass through 1 C unit of length from 
point (0,0,0) to point A. The result of this acceleration is that from point A 
to point B, a distance also equal to 1 C unit of length, the photon moves at 
at constant velocity c . That is, in the time it takes the photon in my clock 
to go 1 C unit of length equal to one second of time, mass m p also travels a 
distance 1 C unit through the nothingness. Mathematically 

d 1 C unit (length) 

v = — = = c(velocity) 

t 1 second (time) 

But what exactly is the acceleration of the fundamental mass unit in this 
case? From the definition of acceleration, for a rest mass placed at (0,0,0) 
having zero velocity and accelerated over 1 C unit of length, the acceleration 
is 

_v /l C unit(length)\ _ 1 C unit 

t \1 second (time) / (1 second) 2 

1 second (time) 

That is, in the time it took my clock photon to travel 1 C unit throught the 
nothingness, I have increased the velocity of mass m p from zero to c. 
Again consider the work equation. For the planck energy unit 

h = m„ ad = m n (fundamental mass) LLiLMHilL (i c unit) 
p p (1 second) 2 

m unlt ) = m e 2 (velocity) ( 45 >. 
p (1 second) 2 p 
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To summarize, I have taken fundamental mass unit m and during the time 
it takes my reference clock photon to go 1 C unit of length (one second), I 
have increased its ability to cover the nothingness by 1 C unit/second and 
have applied this ability over a distance of 1 C unit of length. It then has 
been given the smallest amount of ability to cover the nothingness that 
exists-1 h unit of energy. In Figure 44-3 I have shown the energy cube for 
the planck unit while it is accelerating and the kinetic energy cube which 
results after the acceleration is complete. This cube is the rest mass cube 
with all of the stored energy released pushing mass m up to velocity c 
It cannot go any faster because this is the maximum amount of energy that 
a mass of this size can have backing it. 

From the description given above, there seems to be little difference be- 
tween rest and photon mass other than velocity. But now I want to describe 
the most subtle characteristic of the photon that set it entirely apart from 
rest mass. Although I have described a process whereby rest mass is ac- 
celerated up to a maximum velocity c becoming photon mass, the method 
by which photon mass achieves this velocity will, in actuality, be unique. 


FIG 44-3 


DESIGN DECISION IV. PHOTON MASS WILL BE 
CREATED MOVING WITH VELOCITY C. 
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FIG 44-4 

And even though I choose to create photon mass already moving with 
velocity c , the energy involved is as if it were accelerated from zero to 
velocity c by the process I have described* 46 *. Photon mass travels at and is 
created with velocity c . And I will use the photon as a means of limiting 
the velocity of any rest mass to a velocity less than c . But before describ- 
ing how this comes about, I want to define the linear momentum of the 
photon. I have shown the kinetic energy cube for the fundamental photon 
mass in Figure 44-4. As always, the face of the cube represents the momen- 
tum of the mass. From the cube 

h = (m p c) c 

Then 

h 

(mc) = p =— Eq. 44-1 

p Pc 


where p p = linear momentum of the photon. 


(41) This also applies to human relationships. How hard and in what direction 

you accelerate through the nothingness (change in human momentum) depend 
on: 

(A) How much influence (force) the persons around you exert on your life. 

(B) The time spent with these people. 

A large influence and much time leads to a large change in your momentum. 

(42) As applied to human relationships, this is called marriage. 

(43) The reality. It is always easier to come up with the correct answer when it 
is in the “back of the book ". 

(44) I like to think that the photon does have a rest mass even though the ac- 
cepted notion is that its rest mass is zero. Regardless of what the reality is, the 
interesting point is this: Even though I have chosen to give the photon rest mass 
throughout this book, it will not lead to any modification of conventional equations 
normally found in standard physics textbooks! 

(45) All through this derivation I have tried to clearly distinguish between the 
distance C and the velocity c. In almost all physics books, the notation “c” refers 
to the velocity of the photon and this convention is maintained throughout this 
book. 

(46) The fact that it is not accelerated from zero to velocity c does lead to one 
modification. The equation for the kinetic energy of rest mass is given by 



The equation for the kinetic energy of photon mass is given by 


E = m c 2 


Why is it not given by 



It is because photon mass is created moving at velocity c. In footnote 6 I derived 
the kinetic energy for rest mass. How must this derivation be modified for photon 
mass? The kinetic energy is given by 



Eq. 12-4 


Consider a photon the first second after its creation as shown in Figure 44-5. At 
zero seconds it is created moving with velocity c at point (0,0,0) and maintains 
this velocity for the second of time considered. The initial velocity is zero at point 
(0,0,0) because prior to this time it did not exist. The acceleration for the full 
second is then 


v, - v 0 


c - 0 


That is to say, it increases its velocity C units/second in 1 second of time. 

But now we come to the reason why a difference occurs. When rest mass was 
being considered, the distance over which this acceleration was applied was ob- 
tained using the initial and final velocities of the rest mass. Because the photon 
is created at point (0,0,0) with velocity c, the initial, final and average velocity all 
equal c. Mathematically 


-m-m- 

Using these values the work equation for the photon becomes 


K = E = m a x = m\ -j(c t) = m c 2 


FIG 44-5 
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THE 

PHOTON-REST MASS 
MIX 


DAY 

45 


With the background developed on the characteristics of the photon, I can 
now proceed to describe how the movement of rest mass is created and also 
limited to a velocity always less than c using photon mass. In Figure 45-1 
I have again constructed a universe energy cube, but this cube contains both 
rest and photon mass energy. The purpose of the rest mass will be to form 
structure in the universe. All rest mass is backed with enough energy in 
storage which, if released, could push it up to velocity c . The purpose of 
the photon mass is to make the rest mass move. It has no energy in storage, 
all of its backing energy having previously been released giving it a maximum 
velocity c . Stated briefly: 

REST MASS FORMS THE STRUCTURE. PHOTON MASS MAKES 
THE REST MASS MOVE. 

A universe consisting of only one possible size variation of rest mass may 
not lead to the greatest possible complexity. In any event, I am not going 
to exclude the possibility of being able to bind the fundamental mass units 
together. This will allow me to design any size rest mass and greatly increase 
the options open to me. 

FIG 45-1 


BOUND REST MASS 
WITH ZERO VELOCITY 


PHOTON MASS 
WITH VELOCITY c 
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The method I am going to use to make rest mass move is simplicity itself. 
I am going to bind the photon mass to it and transfer the kinetic energy of 
the photon mass directly to the rest mass. The process involved can be 
shown more clearly through a series of energy cubes. In Figure 45-2 I have 
constructed a photon clock and placed the main body of mass at UDC 
(0,0,0). It is completely divided into fundamental rest mass units. These 
mass units are then bound into four smaller main bodies of equal mass. 
The energy cube for this configuration is also shown and consists of total 
rest mass energy; nothing moves. 



FIG 45-2 


In order to add velocity to the system, the next step it to instantaneously 
convert rest mass M Q1 and M Q2 to total photon mass M pl and M p2 . I 
am making a decision at this point as to what will form structure (mass 
M 03 and M 04 ) and what will drive that structure (mass M p1 and M p2 ). 
This is shown in Figure 45-3 along with the corresponding energy cube. 


^01 ~ *^P1 _ ^P2 _ ^04 



^03 ^ P1 


PHOTON 

MASS 


^P2 ^04 



n-1 


The final step is to mix both masses. In this process, the photon mass will 
add BOTH its mass and kinetic energy to the rest mass as shown in Fiqure 
45-4. 

In order to conserve linear direction momentum, I have shown two masses 
moving away from UDC at velocity v . Both cubes are identical. Consider 
one of these cubes as shown in Figure 45-5. If the total energy of (M 0 4 
+ M P2 )c 2 in this cube were released, there exists enough energy to drive 
mass (Mq 4 + M P2 ) up to velocity c . However, only half of the cube in 
the form of photon kinetic energy is activated and the combined mass will 
only reach some intermediate value between zero and c. 

What is the numerical value of this velocity? I can find it by taking the 
photon mass energy M p2 c 2 and driving both masses M 04 and M P2 
with it. When the ability to make this combined mass cover the nothingness 
is expended, it will be traveling at this intermediate velocity. Mathematically 


FIG 45-3 


(M 04 + M P2 )v 2 = M P2 c 2 (M 04 = M P2 ) 


2 M P2 v 2 =M p2 c 2 


v 2 


V = JL = 0.71c 
\! 2 

That is to say, if I take a photon mass having a mass M P2 , velocity c and 
kinetic energy M P2 c 2 and attach it to rest mass having a mass M 0 4 , zero 
velocity and all of its rest mass energy in storage, the result is a mass 2 M 04 
traveling at velocity 0.71c. 


MASS MIX 


Mpi + 
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03 



M P1 M 03 



MASS MIX 
M P2 + M 04 




PHOTON 

CLOCK 


FIG 45-4 


FIG 45-5 



This can be shown even more clearly by placing a cube having this veloc- 
ity dimension inside the total energy cube as shown in Figure 45-6. The 
total energy of the cube is still (Mq 4 + Mp 2 )c^ . The activated kinetic 
energy of the cube is 

2 M p2 (0.71c) (0.7 1)c = Mp 2 c 2 (unshaded section of cube) 

The energy still in storage is the remaining cube volume 

2 M 04 (1 - 0.7 1 ) c (c) + 2 M Q4 (1 - 0.71c) (0.71c) 

0.58 M Q 4 c 2 + 0.42 M 04 c 2 = M Q 4 c 2 

The above result can also be expressed mathematically by the following 
equation: 



where M 0 = rest mass 

M = increase in mass with velocity 

For the case considered, v = 0.71c 

Then 


Eq. 45-1 


M 


M„ 

— 2 5 = 2M 0 

(0.71c) 2 0 


This is still another way of saying that an initial rest mass M 0 will double 
its mass at a velocity equal to 0.71c because of the added photon mass. 

FIG 45-6 
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ACTIVATION OF INTERNAL 
REST MASS ENERGY 


So far I have only considered a combination rest mass-photon mass 
energy cube with the energy being totally supplied by the photon mass. 
However, I can achieve even higher velocities if I take part of the energy 
backing the rest mass out of storage, releasing it, and converting it into 
kinetic energy. Is there any reason why I would want to do this adding 
even more velocity to some rest mass M 0 . Yes; a reason does exist. But 
before explaining this reason, let me first develop a logical method of deter- 
mining what part of the rest mass cube to activate. 

Again consider a combined half photon-half rest mass mix as previously de- 
scribed (DAY 45) capable of reaching velocity 0.71c. If I am going to convert 
part of the rest mass energy into kinetic energy, the most logical method 
would be to release an internal amount of rest mass energy proportional to 
the velocity given it by the added photon mass. In this case, the photon mass 
pushes the rest mass in the mix up to velocity 0.71c giving it an energy 

E = M 0 (0.71c) (0.71c) = 0.5 M Q c 2 . 

It is this amount of rest mass energy that I will choose to activate which will 
add its energy to that of the photon mass. Let both photon mass Mp and 
rest mass M 0 equal mass M x which does not distinguish between the two 
types of mass involved in the mix. In Figure 46-1 I have shown a cube 
where part of the activated rest mass energy adds to the final velocity of 
the total mass 2 M x . With this extra kinetic energy added to the cube, 
what intermediate velocity can it now achieve? I can find this velocity by 
taking the activated energy 1.5 M x c 2 and driving a 2 M x mass with it. 
When this amount of energy is expended, it will have reached this inter- 
mediate velocity. Mathematically 

2 M x v 2 = 1.5 M x c 2 
o 1.5 c 2 


v = x/0.75 c 2 = 0.866c 
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FIG 46-1 


This can also be shown by placing a cube having this velocity dimension 
inside the total energy cube as shown in Figure 46-2. The total energy of 
the cube is and remains at 2 M x c 2 . The activated energy in the cube is 

2 M x (0.866c) (0.866c) = 1.5M x c 2 (unshaded section of the cube). 

The rest mass of the cube not activated is the remaining cube volume 
2 M x (1 - 0.866) c (c) + 2 M x ( 1 - 0.866) c (0.866c) = 


0.268 M x c 2 + 0.232 M x c 2 = 0.5 M x c 2 . 


The above result can also be expressed mathematically by the following 
equation: 


M 



! ! ! 1 1 1 1 


Eq. 46-1 


where M 0 = rest mass 

M = increase in mass with velocity. 

For the case considered, v = 0.866c and 


M = 




(0.866c)" 


2M 0 
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I have described a special situation where photon mass equal in value to that 
of the rest mass has been used to generate an energy cube. However, any 
amount of photon mass can be added to rest mass resulting in almost any 
possible velocity — but always less than c . To demonstrate this, I have con- 
structed a table showing the variation in rest mass velocity as different 
photon mass is added to the rest mass. Referring to Table 46-A, consider 
possibility six. To a rest mass M 0 = M , a photon mass M p = 7 M is added 
giving a total mass of 8 M . If only the photon energy in this mix is acti- 
vated, the total mass will reach an intermediate velocity of 0.935c. 
Mathematically 


8M x v 2 = 7M x c 2 (photon energy) 


v 2 = — c 2 
8 C 


g- c = 0.935 c 


The increased mass can also be found using the equation 

M„ 


M„ 

M = 2- 


1-^5 1 

c z 


(0.935c) 2 
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If I activate rest mass energy equal in value to the energy given it by the 
photon mass, an extra amount of kinetic energy given by M x (0.935c) 2 
= 0.874 M x c 2 becomes available to drive the mass. The total energy driving 
the mass then becomes 7.874 M x c 2 . With this value of energy activated, 
an intermediate velocity of 0.992c can be reached. Mathematically 

8 M x v 2 = 7.874 M x c 2 (photon + activated rest mass energy) 

u 2 = 7.874 c 2 

8 

• ■ 

In this case, the increased mass is given by the equation 



It also follows that no matter how much photon energy is added to any 
rest mass M 0 , it can never exceed the velocity c . Why? Consider possi- 
bility nine shown in Table 46-A. I have shown its energy cube in Figure 
46-3. The energy cube in this case has 1 unit of rest mass and 99 units of 
photon mass. If all of the energy in this cube were totally converted into 
kinetic energy, there would exist 100 mass units traveling at velocity c 
However, the ability to make mass cover the nothingness contained in the 
rest mass is never quite fully engaged and the total mass always moves at a 
value just slightly less than c (0.992157c to be exact). 


FIG 46-3 
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THE MASS VELOCITY CURVE d.7 


Rest mass forms the structure. Photon mass makes the rest mass move. 
The system I have devised using photon mass energy to make rest mass move 
depends on the photon mass always traveling at velocity c relative to the rest 
mass. The only way to accomplish this in any coordinate system is to 
create it traveling at velocity c. And this is fine. It is not the purpose of 
photon mass to have different velocities. Rest mass forms the structure and 
it is designed to have the various velocities and accelerations. And photon 
mass supplies the energy that makes this possible. And this is why photon 
mass is created with and travels at velocity c relative to any rest mass. 
Thus, in a combination rest mass-photon mass energy cube, there is always 
a velocity difference c between the two types of mass. To accomplish this, 

the way I add velocities in any system may take some modification 

perhaps a lot of modification — but one problem at a time. 

In Table 46-A I described two methods by which the rest mass might 
increase in value. In one case only the added photon mass energy was used 
to drive the rest mass and the mass increase was given by 



Eq. 45-1 


If part of the rest mass energy in storage is also used, then the increase in 
rest mass is given by 


M 


o 


M = 



1 


Eq. 46-1 


But what method do I want to use and why? Using values in Table 46-A 
I have drawn the curves shown in Figure 47-1. The curve representing 
Equation 46-1 remains much flatter as the velocity of the rest mass increases. 
Why is this so? Because by activating internal rest mass energy I can achieve 
a much higher velocity without having to add additional photon mass. The 
rest mass in the upper curve must always add additional photon mass thus 
getting heavier much faster to supply its energy while in the lower curve part 
of the energy is being supplied internally by the rest mass. Why did I put a 
velocity limit on mass in the first place? The main reason was to contain 
mass in an area of the nothingness so that mass could interact building up to 
a greater complexity. But now I must deal with a problem that this creates, 
an increase in mass. 

From a design standpoint, I really do not want the rest mass to increase 
with velocity. I am going to build complex structures out of this rest 
mass< 47 > and it is really much simpler to pick a rest mass value and keep it 
constant rather than complicate the whole design procedure by having the 
rest mass constantly changing with velocity. Actually, all I want to use 
photon mass for is to add velocity to the rest mass— to make it cover the 
nothingness. As rest mass approaches velocity c, the photon mass starts 
going into building structure rather than being used to give rest mass velocity 
and position it in the nothingness. Thus, from a design standpoint I am 
going to choose Equation 46-1 simply because the value of the rest mass 
stays more constant over a larger velocity range than it does for the mass 
increase given in Equation 45-1 (48 >. 
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(47) Just look around you. 

(48) This section is included so that you may correlate my presentation with mass 
energy equations found in other standard physics textbooks. 

The kinetic energy of a mass is often expressed as 


where 


K = M c 2 - M„c 2 

M = increase in mass with velocity 
M a = rest mass 


Eq. 47-1 


Using the expression of increased mass given by Eq. 46-1 

M 0 


M 




the kinetic energy becomes 
K = 



M.c 2 = M a C‘ 


U'-$ 


- i 


Eq. 47-2 


This equation is often put into another form by using the following mathematical 
relationship 



The expression on the right is known as a binomial expansion and it simply means 
that if you add the separate terms shown, their value will be extremely close to 
the expression shown on the left of the equation. Substituting the binomial ex- 
pansion into Equation 47-2 gives 


K = M„c 2 


1 


1 V‘ 


2\C- 


3 v 


1 + d - + ^ M- 


8\c< 


5 / v< 


16\c 


’-1 


~M 0 v 2 + -MA - + —M, 


8 °\c 2 


16 


Eq. 47-3 


Using Table 46-A I have calculated the velocity that different masses would reach 
when photon energy is added to them. I want to take the specific example of Case 
Number (1) where the final velocity v is relatively small compared to the photon 
velocity c. Using values from this table and substituting them into Equation 47-1 
gives 


K = M c 2 - M 0 c 2 = 1.05 M 0 c 2 - M a c 2 = .05 M 0 c 2 


Now let’s see what velocity is obtained using an energy cube when I add photon 
mass kinetic energy .05 Mfi 2 to rest mass M 0 . The intermediate velocity reached 
by the cube when this amount of photon energy is applied to mass M 0 is 


1.05 My = .05 Mfi 2 


7 


.05 M 0 c 2 

1.05 M 0 


,2182177 c 


Now consider that an internal rest mass energy is released proportional to the 
velocity given it by the photon mass. The size of this cube will be 

M a v 2 = M„ (.21 82177c) 2 = .0476189 M 0 c 2 

The total kinetic energy available for the above system is then the photon mass 
energy plus the activated rest mass energy or 

.0500000 M a c 2 + .0476189 Mfi 2 = .0976189 Mfi 2 

The intermediate velocity reached by the cube with this amount of energy available 
is 


1.05 My = .0976189 Mfi 2 


f . 0976189 Mfi 2 
V 1.050000 M a 


.3049103 C 


Does this give the correct velocity? Yes; from Equation 47-3 

1 3 V 5 v 6 

K = .05 Mfi 2 = -My + -M„— + — M 0 — + •••• 

Substituting in the value of v = .3049103 c as predicted using the energy cube 
gives 

1 3 ( ,3049103c ) 4 

K = .05 Mfi 2 = -MJ. 3049103c) 2 + -M} — - 

5 (,3049103c) 6 

* Ts m ' c. + - 

= .046485 Mfi 2 + .0032412 Mfi 2 + .0002511 Mfi 2 


= .049977 Mfi 2 (difference between .05 Mfi 2 and .049977 Mfi 2 
= .000023 Mfi 2 ) 




When Wc is very much less than 1 (vie «1 also means v«c), the term 



FIG 47-2 


can be dropped from Equation 47-3 and the kinetic energy is given by 



which is called the classical expression for kinetic energy. Using this equation the 
velocity that would be reached by mass M is 


] 2 K = j 2 (.05) 

V M V M c 


= ,316228c 


v = 


This value is slightly too high because it fails to take into account the increase in 
rest mass M 0 due to the added photon mass .05 M 0 . 

Although using an energy cube is a more round about way of calculating the 
velocity rather than using Equation 47-3, it is also more intuitive. If you add .05 
M 0 c photon energy to a mass M 0 , this amount of photon mass energy will not 
push it up to velocity .305 c. By assuming that part of the rest mass energy kicks 
in, then the necessary energy to push the mass M 0 (actually 1 .05 M 0 ) up to .305 c 
becomes available. I have shown this by the energy cube in Figure 47-2. 


FIG 47-2 
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In developing the idea of how mass increases with velocity, I considered 
a very simple case where all of the fundamental mass units were bound into 
just four main masses. A universe consisting of only a few large masses does 
not seem to be the most interesting possibility. A large number of smaller 
masses offers many more possibilities, but exactly how many fundamental 
mass units should I bind together to form a rest mass particle? I am not even 
sure at this point how many different rest mass particles will be required in 
the total design. But I have to make a beginning and for the moment I am 
going to consider just one particle of bound fundamental mass units. I 
shall call it a NEUTRON. It will be the purpose of the neutron to move 
through the nothingness with different velocities and form structure. It is 
the purpose of the photon mass to give the neutron these different velocities. 
And this provides a good clue as to how massive I should make the neutron 
relative to the photon mass. If I construct the neutron out of only one 
fundamental mass unit (FMU), then the only velocities it can achieve are 
between .866c and c Why? Because the fundamental photon mass 
unit contains the smallest amount of energy available and this amount of 
energy added to a rest mass unit of the same size automatically gives it a 
velocity of ,866c Any additional photon mass energy will increase its 
velocity even more. This can be seen in the graph in Figure 47-1 (DAY 47). 

I have placed a vertical line at v = .866c . If the rest mass of the neutron is 
only one FMU (fundamental mass unit), then its entire existence is confined 
to an area on the right side of this line. Not only does it limit the velocity 
possibilities, but the rest mass changes significantly with velocity (photon 
mass going into structure). What I really need from a design standpoint are 
all the different velocities to the left of the line at v = .866c . This can be 
achieved in a very simple manner. I must make the rest mass of the neutron 
large in comparison to the fundamental photon mass* 49 ). If I bind a large 
number of fundamental rest mass units together, then the energy available 
in any one photon mass unit it absorbs can only increase its velocity by a 
small incremental amount. Consider Figure 48-1 where the shaded section 
of the cube represents FMU bound together forming a single neutron. As 
units of photon mass are added, its velocity increases as shown by the ver- 
tical lines across the face of the cube. All this illustrates one very important 
design concept. I must make the neutron much more massive than the pho- 
ton in order for the neutron to have a wider selection of velocities available 
to it< 50 >. 





DESIGN DECISION V. REST MASS WHICH FORMS STRUCTURE 
WILL BE MASSIVE IN RELATION TO THE PHOTON MASS WHICH 
MAKES IT MOVE. 

As long as an excessive amount of photon mass is not absorbed by the 
neutron I can keep its mass under control. But what happens if I continu- 
ously add energy? The neutron then becomes incredibly heavy with its mass 
constantly increasing. I want to avoid this and there are two ways I can 
design around this problem. In Figure 48-2 I have placed a neutron on the 
+X axis traveling at a velocity v = ,942c relative to coordinates (0,0,0). Its 
mass at this velocity is 3 M (2/3rds of it being composed of photon mass) 
But ideally, I want to keep it below 2 M on the flat part of the mass-velocity 
curve. I can do this by simply radiating part of this mass off the neutron in 
the form of photons. I have shown this using energy cubes where the wavy 
lines represent photon mass M thrown off the neutron reducing its veloc- 
ity to ,866c * 51 '. p 
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Finally, if the neutron becomes extremely massive, there exists still an- 
other way of removing photon mass in much larger chunks. In Figure 48-3 
I have shown a neutron with velocity v = .968c relative to coordinates 
(0,0,0). At this velocity its mass is 4 M (3/4ths of it being composed of 
photon mass). This time instead of radiating away all of the mass as photon 
energy, part of this photon energy goes into rest mass storage creating an- 
other neutron. This creates two neutrons both traveling at a slower velocity 
v = ,866c . And this can be quite useful. Why? At some point in the future 
I am going to start designing complex structures with rest mass. One mas- 
sive neutron is useless. Two less massive neutrons moving at a slower 
velocity can help build those complex structures. Perhaps a collision with 

other mass might be used to trigger a massive neutron to split in this 
(52) 

manner' 3 ^'. 
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FOOTNOTES 


(49) And this is the reality. The number of fundamental mass units in a neutron 
is 


(50) For velocities much less than c 



Let the kinetic energy equal the smallest package of energy possible or 6.63 x 
10 34 joule. The incremental increase in velocity Av of a neutron for each funda- 
mental photon mass unit added is 



meter 

I 

second 


= .00089 


The inverse of this value is 1/.00089 = 1124. This is the number of photon mass 
units necessary to make a neutron achieve a velocity of one meter per second. 

(51) Actually, neutrons do not radiate in this manner. But the neutron does split 
into two charged particles (the proton and electron) which can radiate off photon 
mass by the method I am describing. 

(52) The most striking feature of ultra complex systems existing in the universe 
(e.g. the biosphere of the earth) is how slow most of the mass is moving relative 
to other mass in the system. Even the particles moving in the atoms used to build 
the complexity do not have a velocity large enough to significantly increase their 
rest mass. Almost no mass exists in the range of velocities between v = ,75c 
and c. And it is precisely because this whole range of velocities is missing that 
it becomes necessary to build particle accelerators so as to determine what is 
happening in the rest of the universe where less sophisticated systems exist 
having these velocities (the center of stars in particular). A particle accelerator is 
able to take rest mass and add to it incredible amounts of photon mass. The 
energy cube generated can be thought of as almost total photon mass. Upon 
colliding with other mass, the energy cube of these heavy particles is “notched” 
in a manner that causes it to break into less massive elementary particles. These 
exist only for a short period of time and eventually decay into stable rest mass 
particles (protons and electrons). While the study of elementary particles is a 
complex subject in itself, perhaps the most significant factor is simply that heavy 
mass is capable of breaking down in the fashion that it does. This assures that 
no rest mass gains an excessive amount of energy which would nullify its ability 
to be incorporated into more interesting structures (elements, compounds, bio- 
mass). What one sees looking into a bubble chamber used to observe elementary 
particles is not without parallel in the engineering world. One massive high energy 
warhead is not as effective as a multiple warhead of the same energy capable of 
splitting into a number of different parts. 
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TH^H^TO^E^^ASS 
MIX IN A COMPLEX 
SYSTEM OF MASS 


I have already described the motion of mass that can occur in a complex 
system (DAY 40). I want to now consider how photon energy and rest mass 
may be mixed in order to generate the motion seen in this complex system 
having many separate masses. In Figure 49-1 I have placed the main body 
of mass at UDC and constructed a photon clock. From the main body I 
have taken a mass 1.1 M Q and placed it in the nothingness. This mass is 
first in the form of total fundamental rest mass units as shown by the energy 
cube. I must now decide how much of this energy cube will be used to form 
rest mass structure and how much will be used as photon mass to give that 
structure movement .In this case, my decision is to let the fundamental rest 
mass units equal to mass M Q be bound into neutron rest mass. The remain- 
ing .1 M Q will be transformed into photon mass energy. 

To create more variation within the system, the next step is to bind the 
neutrons into different size masses as shown in Figure 49-2A. But why do 
I not directly bind the fundamental mass units into various size masses? 
Why am I going through the intermediate step of binding them into neutrons? 
Again, it is to make sure that the rest mass (almost) always appears in a form 
more massive than the photon mass. However, this restriction does bring up 
another design question. So far, I have only considered a photon as one 
fundamental mass unit. I have already increased my design options by not 
ruling out the possibility of binding rest mass into almost any size I might 
find useful. Might not a more interesting system result if I could build in- 
dividual photons out of more than one FMU as long as the total mass still re- 
mains small in relation to the mass of the neutron? Indeed, a whole range of 
photons could be built up. For a photon mass consisting of bound energy 
units, the value of its energy would become 


E = h f 


Eq. 49-1 


where f - number of bound h units in the composite photon mass. 

For what design reason would I build photon mass out of more than one 
fundamental mass unit? Its major advantage lies in the ability to transfer 
energy to the rest mass more efficiently. Consider a 10 h photon having 
10 FMU bound together. To transfer its kinetic energy, it must interact 
only once with a bound neutron mass. If the only possibility allowed is 
photon mass containing one FMU, then 10 separate interactions must 
occur to transfer the same amount of energy to the same mass. In effect, 
a faster more efficient transfer of energy between photon and rest mass 
can occur if photons can exist as bound FMU. 
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FIG 49-1 


In fact, building a whole range of photons having different energies would 
allow a wide selection of possible energy transfers to exist between mass. 
And this is important because when I start creating the designed complexity 
out of rest mass, a wide variety of energies may be necessary to build and 
maintain its structure. At this point I am not sure what should be the max- 
imum limit as to how energetic I should allow these photons to become* 53 *. 
In any event, I am going to allow these more massive photons to exist as 
shown by the energy cube in Figure 49-2B. 
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mass increases the chances that all of the photons will be used by the rest 
mass becomes diminished. Consider that only .05 M Q photon mass is 
actually used by the rest mass. From Table 46-A, an internal rest mass of 
.047 M q will be activated to supply energy to the system as shown by the 
energy cube in Figure 49-3A. This energy represents the energy of the 
system before mixing between the photon and rest mass has occurred. The 
result of this mix will generate a complex energy stack having linear momen- 
tum, angular momentum, work, torque and internal energy. What is 
really occurring in this process is the transformation of a small mass high 
velocity c energy cube into a large rest mass low velocity kinetic energy 
cube. This is reflected more accurately by the representation of the system 
energy stack in Figure 49-3B which shows the dimensions of the total 
kinetic energy cube as small compared to the velocity dimension c of the 
rest and photon mass energy cubes® 41 . A more detailed analysis of the 
kinetic energy cube may be obtained by comparing it with the system 
energy stack shown in Figure 40-10 (DAY 40). 
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FIG 49-3 
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50 

SPECIAL RELATIVITY 


With very few exceptions I have always referenced the motion of mass in 
a system to a point called ultimate dead center (UDC). Is it not possible to 
look out at the nothingness from some other coordinate system? Yes, it is; 
but before I consider what can happen in any other reference system, I must 
at least determine what can happen in just one system. So far I have been 
making design decisions concerning how mass moves relative to only one 
frame of reference. These decisions seem to offer the greatest possibility 
of achieving some form of ordered complexity. But I do not want these 
decisions to be valid for only one frame of reference. The nothingness is 
very large. I want to be able to move around in it. And when I do, I want 
these rules I have devised to be valid in other frames of reference. In fact, 
the ultimate design, if I can possibly achieve it, is to be able to look out from 
a coordinate system at any point in the nothingness and see these same rules 
in effect . To illustrate this, consider Figure 50-1 where I have placed the 
main body of mass at UDC and constructed three different mass systems 
apart from the main body. One system serves as a reference system having 
its coordinates stationary to UDC. Any system of mass having its coordinate 
system at rest relative to the reference system is represented by system A. 
Likewise, system B is a generalization of any system having a constant 
velocity relative to the reference system. I want to give a special name to 
any coordinate system having a constant velocity. I shall call it an INER- 
TIAL REFERENCE FRAME. If I look outward from any one of these 
inertial frames, what will I see? I have mentioned it many times— but it is 
so very important because only five possibilities exist. They are: 

(A) Length 

(B) In line velocity 

(C) In line acceleration 

(D) Off line velocity 

(E) Off line acceleration. 

But the reference system is unique. I have put restraints and controls on the 
five possibilities. Why? My main goal, my ultimate created reason for exist- 
ence is always to design the way mass moves in a manner that will allow 
something interesting to happen. What restraints and controls have I de- 
signed into a system of mass to accomplish this? 
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FIG 50-1 
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CONTROLS® 6 * 


(1) Energy is conserved. In any system there exists only so much ability to 
make mass cover the nothingness. Even I cannot manufacture this ability. 
But I can control the way it is distributed and used by mass. And the 
sophistication with which I control it will determine the level of complexity 
reached. 

(2) Direction linear momentum is conserved. The direction and magnitude 
of the nothingness covered by mass in a system remains constant unless 
acted on by outside forces. For what reason did I design this rule? The 
manner and reason why mass moves is controlled by other mass--not ran- 
dom chance. 

(3) Angular direction momentum is conserved. The direction and magnitude 
of the nothingness covered by the position vector of mass in a system remains 
constant unless acted on by an outside force. Again, this design means that 
mass controls the movement of other mass. 

(4) For every force in a system, there exists an equal and opposite force. 
This means that no system of mass can internally accelerate and only forces 
outside the system can change its movement. 

RESTRAINTS® 71 

(1) No rest mass travels faster than velocity c . Looking outward from the 
coordinates of a system, I found that if I place a maximum velocity limit 
on mass, the ability of mass to interact with other mass is increased and the 
best utilization of energy is achieved. 

(2) Photon mass always travels at velocity c relative to any rest mass in a 
system. I am designing photons to give rest mass movement and this method 
provides the energy transfer. 


In the reference system, I have placed all of these controls and restraints 
into effect. Is it possible to design the universe in a manner that for every 
coordinate system in the nothingness, these same rules will apply to mass? 
Is it even desirable? Not only is it desirable, it is a necessity. Consider what 
happens if I were to take mass in the reference system and transport it to 
system A which is located at another point in the nothingness. Why bother 
designing rules for even the reference system if they are not valid throughout 
the nothingness. What I want is one set of design rules maximized to create 
the greatest organized complexity and I want those rules to be valid no 
matter where I look outward from the nothingness. 


The alternative is to have a different set of design rules for each point in 
the nothingness. And this is equivalent to simply having no rules. How 
should these design controls and restraints be affected when I place mass 
in an inertial reference frame moving with constant velocity as shown by 
system B? The same reasoning follows; I have designed momentum con- 
servation and velocity restraints into a system of mass for a purpose. I 
want them to be valid even for a moving coordinate system* 58 *. I do not 
want to keep redesigning the velocity restraints and momentum conservation 
every time a system picks up additional velocity. 

I have designed six major controls and restraints into the way mass is 
allowed to move through the nothingness. Are there any more to be added? 
Probably; in the future I am going to design force fields. I am going to 
design ways for mass to be able to see other mass— ways that mass can ac- 
celerate other mass and I am going to mix the photon and rest mass in very 
subtle and intricate ways to achieve this. And for each coordinate system in 
the nothingness I want these designed accelerations that build the complex- 
ity to be the same. I have not even considered at this point how mass shown 
in the three systems is going to be able to accelerate other mass. But I want 
those methods to be the same for all three systems — even for accelerations 
occurring between mass in the separate systems. The designed accelerations 
are what this universe is all about. They are going to build the complexity. 
In fact, all the laws of momentum conservation and velocity restraints are 
created for the designed accelerations. They are the ground rules that will 
allow the designed accelerations to work or at least work more effectively. 

DESIGN DECISION VI. ALL DESIGN DECISIONS USED TO BUILD THE 
COMPLEXITY WILL BE VALID IN EVERY INERTIAL FRAME OF 
REFERENCE* 59 *. 


FOOTNOTES 


(53) A whole range of photons does indeed exist, the most energetic being 
gamma photons ( E ~ 10 !i h units) having a photon mass approximately half as 
large as the neutron rest mass. 

(54) I do not want this book to become totally divorced from reality. Consider a 
more familiar system composed of the sun and earth. Each second the energy 
backing 5,000,000 tons of rest mass in the sun is released pushing it up to velocity 
c. A small fraction of this photon mass is intercepted by the earth. The energy of 
this photon mass mixes with the rest mass of the earth. The result is a small 
photon mass high velocity c energy cube is transformed into a large rest mass 
low velocity energy cube. And this is seen as wind, heat, evaporation, ability to 
build complex structure (photosynthesis) and other naturally occurring motion. 

(55) Ancient man thought G.O.D. placed him at the center of the universe. He is 
not of course, but G.O.D. did it one step better than this. No matter where you 
stand in this universe, it appears you are standing at the center. You appear to 
be standing at the center because all the rules and designed accelerations built 
into mass to create an ordered complexity are valid looking outward from any 
inertial reference frame. This is the subject of Special Relativity. We are going to 
find that G.O.D. will let time and length bend but the rules and designed accel- 
erations that allow an ordered complexity to exist are sacred. They do not bend. 

(56) The laws of physics allow complexity to exist. And that complexity in the 
form of the following men — never to be duplicated in an infinity of time — was able 
to formulate the laws on which its own existence depended. 

CONTROLS 

(1) Discovered by Sadi Carnot (1796-1832) and first clearly expressed by Her- 
mann von Helmholtz (1821-1894). 

(2) Sir Isaac Newton's (1642-1726) Second Law of Motion. 

(3) Johannes Kepler’s (1571-1630) Second Law of Planetary Motion. 

(4) Sir Isaac Newton's Third Law of Motion. 

(57) RESTRAINTS 

(1),(2) Albert Einstein’s (1879-1955) Special Theory of Relativity. 

(58) Relative to the center of our Milky Way galaxy alone, the earth is traveling 
250 kmeters/second. The laws of physics are valid for each point in the nothingness 

you travel through as they must be. 

(59) Albert Einstein's Special Theory of Relativity. 
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I have designed controls and restraints into my reference system. Is it 
possible to make them valid for every system? And if I do manage to do 
this, how must such things as mass, length, time, velocity, momentum and 
energy be modified when looking outward from any system to make the 
design rules valid for every system? Consider the addition of velocities 
between the two systems in Figure 51-1. I have defined system S to be 
stationary with its coordinates at (0,0,0). Moving at constant velocity v 
on its +X axis is system S' . Relative to the coordinates of this moving 
system S' , mass a is also moving on the +X axis having velocity u' x in 
the S' system. The question is: "What is the velocity of mass a relative 
to the S system's stationary coordinate (0,0,0)?" If I set no limit on the 
maximum velocity that can be reached by mass, the simplest most logical 
and straightforward answer would be a linear addition 


v = v + u' Eq 51-1 

FIG 51-1 



where v x = velocity of mass a as seen by the S system 

v = velocity of system S' relative to the S system 

u' x = velocity of mass a as seen by the S' system 

The velocity of the moving system simply adds an additional velocity v to 
mass a . Intuitively, it seems correct. It would be— except for the designed 
velocity restraint set on mass. Namely, nothing moving outward from the 
center of any reference frame can move outward faster than velocity c 
If I am going to live with this decision, then mathematically, how must 
velocities add between moving systems? First, consider the extreme case. 
In Figure 51-2 I have placed the main body of mass at UDC (0,0,0) and 
constructed a photon clock. By definition I have made UDC the stationary 
system. Relative to UDC mass a is moving at velocity v == c along the 
-X axis. And in the opposite direction, relative to UDC mass 0 is also mov- 
ing at velocity v » c . So far no problem exists because no mass moves fast- 
er than c relative to this one coordinate system. But this velocity restraint 
must hold for every system in the nothingness. What happens if I were to 
define the reference system on mass a to be the stationary system and then 
look outward into the nothingness? 


FIG 51-2 



I have shown this possibility in Figure 51-3. Now as I look outward into the 
nothingness from this coordinate system I see both the UDC coordinate sys- 
tem and mass (3 moving with in line velocity in the same direction. The ques- 
tion is: "At what velocity is mass /3 now traveling relative to the stationary 
coordinate system of mass a ?" This is equivalent to the case shown in 
Figure 51-1 and if velocities add in a linear manner, then 

V 0 = V+U 0 

where v^ = velocity of mass /3 as seen by the mass a reference frame 

v = velocity of UDC system relative to the mass a reference frame 
Up = velocity of mass /3 as seen by the UDC system. 

Since Up and v are both close to c , then 


= c + c « 2c 


FIG 51-3 



But this value is greater than c . I cannot add velocities as given by Equa- 
tion 51-1 and limit the velocity of mass in every system to velocity c. Math- 
ematically, how must I modify Equation 51-1 to make itwork< 60 >. For the 
extreme case, I have seen that 


v (3 = 2 c 

I can rewrite this in the following form 


When v and ug are equal to c , I need the value shown in the brackets to 
equal unity and somehow depend on both v and Ug . One possibility that 
will work is p 


v /3 = 



If v = u^ = c , then 


V /3 


c + c 



However, using this equation, regardless of what value the moving coordi- 
nate system takes, vp = up . It is as if the coordinate system UDC did not 
even exist. 

Another possible way of adding velocities is given by 


v + u« 


V P = 


0 


1 + 


Eq. 51-2 


This expression contains c within the brackets and when u « and v = c 
then p 


Not only does this equation limit the velocity of mass in any system to c 
the intermediate values of velocity reached by mass depends on both the 
velocity v of the moving coordinate system and the velocity u' B of mass 
within that system. p 


To show the relationship between Equation 51-1 and 51-2 I have con- 
structed two tables. Table 51 -A shows how velocities would add if both the 
velocity of the moving coordinate system and the mass within that system 
were to increase at the same rate while Table 51-B shows one velocity at the 
extreme maximum c with the other velocity gradually increasing in value 
up to c . I have shown the same information using the graph in Figure 
51-4. It can be seen that Equation 51-2 does not allow a velocity greater 
than c and it also correctly provides another design control that I want to 
include into a system of mass. Namely, a photon always has a velocity c 
relative to any structure rest mass. From the graph it can be seen that if 
uj( = c (by definition a photon) then regardless of what velocity v the mov- 
ing system has, relative to the stationary frame, the velocity still remains c . 
It is always possible to place a stationary reference frame on any rest mass. 
Then as I look out into the nothingness, regardless of what moving system 
contains the photon, it will always be traveling at c relative to the rest mass. 


TABLE 51-A 


VELOCITY V 

OF MOVING 
COORDINATE 
SYSTEM S' 

C UNITS/SEC 

VELOCITY U; 

OF MASS IN 
MOVING 
SYSTEM S' 

C UNITS/SEC 

LINEAR 

VELOCITY V UN 
ADDITION 

V + LT 

C UNITS/SEC 

COMPRESSED 
VEL jP CITY v C0MP 
U x / \ 

VELOCITY 

DIFFERENCE 

V LIN ~ v COMP 

C UNITS/SEC 

1 + U x V \ SEC/ 

C 2 

0.1 

0.1 

0.2 

0.198 

0.002 

0.2 

0.2 

0.4 

0.385 

0.0154 

0.3 

0.3 

0.6 

0.550 

0.049 

0.4 

0.4 

0.8 

0.690 

0.110 

0.5 

0.5 

1.0 

0.800 

0.200 

0.6 

0.6 

1.2 

0.882 

0.317 

0.7 

0.7 

1.4 

0.939 

0.460 

0.8 

0.8 

1.6 

0.976 

0.624 

0.9 

0.9 

1.8 

0.994 

0.805 

1.0 

1.0 

2.0 

1.000 

1.000 


TABLE 51 

-B 


0.1 

1.0 

1.1 

1.0 

0.1 

0.2 

1.0 

1.2 

1.0 

0.2 

0.3 

1.0 

1.3 

1.0 

0.3 

0.4 

1.0 

1.4 

1.0 

0.4 

0.5 

1.0 

1.5 

1.0 

0.5 

0.6 

1.0 

1.6 

1.0 

0.6 

0.7 

1.0 

1.7 

1.0 

0.7 

0.8 

1.0 

1.8 

1.0 

0.8 

0.9 

1.0 

1.9 

1.0 

0.9 

1.0 

1.0 

2.0 

1.0 

1.0 
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I have added only two velocity restraints to mass and I am already going 
to a lot of trouble to work them into the overall design* 61 ). Both will change 
significantly the appearance and design of the universe. How do these 
restraints affect the perception of the universe if I am able to change my 
position in the nothingness and view the universe from different, but equally 
valid reference frames? Consider Figure 52-1 where I have placed the main 
body of mass at UDC (0,0,0). From the main body, I have constructed a 
complex system of mass having many separate masses with different veloc- 
ities. If I look at this same system from any reference frame in the nothing- 
ness that is stationary or moving with constant velocity relative to UDC, 
exactly what will I see? The answer is that relative to any inertial reference 
frame: 

(1) Structure rest mass is always traveling less than velocity c (although 
the velocities may have different numerical values when viewed from 
different reference frames). 

(2) Any photon is always traveling exactly at velocity c . 

I have represented the path taken by photons in the mass system by ex- 
tended lines. Although the direction of these extended lines may look dif- 
ferent when viewed from different reference frames, the velocity of the 
photon along these lines is always c . The divisions in each extended line 
represent 1 C unit of length. For each reference system, when a photon in 
its photon clock travels 1 C unit of length, 1 second of time passes and the 
photons in the mass system move 1 C unit of length along these extended 
lines. 
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FIG 52-1 


When I was working on the design of just one mass system, I needed a 
reference mass having an absolute invariant motion. I can only compare 
mass with what other mass does and I created the photon as my reference 
mass. If I can design velocities to add as given by Equation 51-2 (DAY 51), 
not only is the motion of a photon absolutely invariant in one system, it 
is absolutely invariant in any system. This means that every inertial coordi- 
nate system has its own built-in reference mass. Every coordinate system has 
one absolute invariant motion, the velocity of the photon. And for each 
coordinate system this absolute invariant motion is the same. The photon 
is the standard reference mass for each reference frame and the standard 
reference mass between different reference frames. Since I am using the 
motion of the photon to define what time is, I will want to consider what 
time looks like in a moving system if a photon always has one absolute veloc- 
ity c . But first I want to design into photons another unique property. 
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I have already made the photon a very unique form of mass in that it only 
has one velocity c relative to any inertial reference frame. And now I am 
going to use this uniqueness for still another purpose. I cannot compare and 
define the distance through the nothingness with nothingness. I can only 
compare and define the nothingness with mass and I am going to do this 
with the way the photon moves through the nothingness. Consider Figure 
53-1 where I have placed the main body of mass at UDC (0,0,0) and con- 
structed a photon clock. From the main body of mass, I have taken rest 
mass (3 and initially placed it at point A. The question is this: "What 
is the "real" distance through the nothingness between point A and point B?" 
I am going to relate mass and the distance through the nothingness in the fol- 
lowing manner: I look at the direction and path photon a takes getting 
from point A to point B. This defines the distance between the two points. 
And the important factor is that there is only one pathway photon a is 
allowed to move on< 62 >. The velocity vector of the photon cannot be split 
into components. Only one pathway exists and although it is not neces- 
sarily the shortest geometrical distance between the two points (the photon 
may move on a curved path), it is the most direct route any mass is capable 
of moving on between the two points^ 2 !. What do I mean? Consider struc- 
ture rest mass /3 at the same point A. To move to point B it can take any 
path through the nothingness greater in length than taken by the photon as 
shown by the curved line adjacent to the photon path. If both photon a 
and rest mass /3 leave point A at the same time, photon a will arrive at point 
B first, then mass (3— always. However, rest mass /3 will make the best use of 
its velocity if it follows the path taken by the photon. 

THE SHORTEST DISTANCE BETWEEN ANY TWO POINTS IN THE 
NOTHINGNESS IS ALONG THE PATH TAKEN BY THE PHOTON. 

Thus, the photon defines the nothingness because it defines the most direct 
path mass is allowed to take between any two points in the nothingness. 
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(60) This is called engineering a design. And before adding beauty, symmetry, or 
“unification" to a design, the first consideration is simply to make it work. 

(61) The single most important design decision G.O.D. made was to limit the 
velocity of rest mass to less than c in any inertial reference frame. And this 
decision was so vital and necessary that no matter how “strange" things look as 
you approach c, no matter how many other design problems this one design 
decision causes, anything that must be modified to make it happen is modified to 
make it happen. 

(62) There seems to be a contradiction here as, for example, in the case of a 
reflection off a mirror. The “complex variable density” which G.O.D. is going to 
design does not yet exist. But believe that it does and part of it exists in the form 
of a mirror as shown in Figure 53-2. Cannot photon a arrive at point B by way of 
the indirect path provided by the mirror? No; when photon a hits the mirror, one 
of three possibilities may happen: 

(A) Photon a is annihilated and stays annihilated adding both its mass and energy 
to the mirror (absorption). 

(B) Photon a is annihilated and an identical new photon p is created which passes 
through the mirror (transmission). 

(C) Photon a is annihilated and an identical new photon p is created which travels 
to point B (reflection). 

Thus, photon a is actually defining the nothingness between point A and the 
surface of the mirror at which point a new photon is created. If it defines the 
nothingness between point A and B, then only one direct path will exist as shown. 

(63) The most direct route to the other side of a mountain is a straight line directly 

through the mountain. But the mass of the mountain will (usually) cause you to 
move in a curved path over it or around its base. Likewise, mass in the universe 
influences light and causes it to move on paths that may not necessarily be the 
shortest geometrical distance between two points. PIG 53“*” 
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LENGTH,TIME AND THE 
SEQUENCE OF EVENTS IN 
‘ A STATIONARY SYSTEM 


Although length is the separation of mass in the nothingness, time can be 
used to define what length is. Consider the coordinate system shown in 
Figure 54-1. Along the +Z axis I define the separation of mass fi and p 
to be 1 C unit of length. From rest mass p located at the central coordi- 
nates (0,0,0) I simultaneously create photons a and /3 . Photon a moves 
along the +Z axis and when it has moved 1 C unit of length, 1 second of time 
has passed. After 1 second of time photon a reverses direction returning 
to the center of the coordinate system. During this time photon (3 moves 
along the +X axis. Photon |3 does not reverse direction and continues to 
move along the +X axis. What is time? The movement of the photon along 
the +Z axis is time. What is length? The movement of the photon along the 
+X axis is length. This is not a graph of time versus length. This is actually 
what time and length are. Time is defined and determined by mass— by 
photon mass. Length is defined and determined by mass — by photon mass. 
In a stationary system time and length are exactly the same thing. Both 
mean that a photon travels 1 C unit of length through the nothingness^ 64 ). 

The only way I have distinguished between time and length is by making 
the photon a representing time return to the center of the coordinate sys- 
tem. Photon /3 must continue moving on the +X axis until it reaches the 
end of the length being measured. When this length is reached it reverses its 
path and also returns to the central coordinates. Since the photon must 
travel outward and return, the actual length is 

L=yc Eq. 54-1 

Thus, if it took photon (3 10 seconds to return, mass y is located 5 C units 
of length from the central coordinates. 

But why use a moving mass such as a photon to measure length? Why not 
simply use rest mass itself? Indeed, I had to define the motion of the photon 
using rest mass-the separation of mass and p was used to define 1 C 
unit of length. So what exactly have I done? Let me summarize: 

(1) I used the separation of mass in the nothingness to define a standard 
length. 

(2) I used this defined length and the movement of the photon (a photon 
cannot simultaneously exist at two points in the nothingness) to define 
what time is. 

(3) I have then used time as defined by how the photon moves to measure 
length. 



I have gone in a complete circle. Why the last two steps? Why not simply FIG 54-1 

define length with rest mass and be done with it? In Figure 54-2 I have 
taken a bar of solid rest mass and placed it along the+Z axis. I have made it 
exactly 1 C unit of length as determined by the separation in the nothingness 
between mass £2 and p . By picking it up and moving it end to end on the 
+X axis I can measure length. And for small distances, using rest mass is an 
excellent way of measuring distance* 66 ). However, for large distances, it is 
not convenient to construct rods of the required length* 66 ) (I need mass in 
the form of a rod to hold the end points a constant distance apart). In this 
case, transmitting information using a fast moving particle having invariant 
motion in all frames of reference is clearly a superior method of measuring 
distance when large intervals are involved. And finally, for dynamic system 
of mass where length, velocity and acceleration may be rapidly changing, I 
cannot stop the motion and conveniently use rest mass measuring rods. With- 
out even having to move off the central coordinates of a reference system, 
the photon can be used to determine these variables within a system and 
between moving systems. 
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FIG 54-2 


Although I have defined time using the absolute motion of the photon, 
it only becomes a useful concept if I am able to relate it to the movement of 
rest mass in a system. 


FOR ANY STATIONARY SYSTEM, TIME IS THE DISTANCE A PHOTON 
MOVES IN THE NOTHINGNESS BETWEEN A SEQUENCE OF EVENTS. 


Time determines in what order a sequence of events will occur between 
rest mass in a system. Consider the coordinate system shown in Figure 54-3 
where I have placed four bound neutrons at its origin. At time t = 0 an event 
occurs when photon a leaves the bound core. At a later time, another event 
occurs at the origin when a neutron leaves the bound core. Time is the dis- 
tance a photon moves between a sequence of events. Between the two 
events mentioned, a photon traveled 1 C unit through the nothingness and 
1 second of time passed. As time passes other neutrons leave the bound core 
and in each case the sequence can be determined by how far the photon has 
traveled through the nothingness. This is more clearly shown in Figure 54-4 
where I have allowed the photon marking time on the +Z axis to continue 
moving in one direction and have shown where each event occurs on this 
time line. Thus, the photon determines both what time is and the order of 
the sequence of events occurring in this stationary frame. 



EVENT 0 
PHOTON a 
LEAVES (0,0,0) 
t = 0 SECOND 


1 

T 



EVENT 1 

FIRST NEUTRON 

LOST 

t= 1 SECOND 



EVENT 2 

SECOND NEUTRON 
LOST 

t = 2 SECONDS 



EVENT 3 

THIRD NEUTRON 
LOST 

t= 3 SECONDS 


FIG 54-3 


FIG 54-4 
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(64) When you look at a watch and see it counting off time, exactly what is 
involved in this process? It’s counting, but what is it counting? We simply make 
use of the fact that time and length in a stationary frame are exactly the same 
thing and reverse Figure 54-1 . Any wristwatch, atomic clock, etc. consists of some 
sort of oscillation as represented by mass 7 in Figure 54-5. The more invariant 
this motion is, the greater the accuracy of the clock. For each oscillation, mass 7 
will cover a certain distance along the +Z axis. At the same time photon a will 
also cover a certain distance along the +X axis. After so many oscillations the 
photon will have travelled 1 C unit of distance. The number of oscillations of mass 
7 represents what photon a does. And time is what photon a does. When the 
second hand on a wristwatch has changed by one division, the photon travels 1 
C unit through the nothingness and 1 second of time passes. We use oscillating 
mass in this manner because it offers a compact method of representing the 
motion of the photon. Why is time what the photon does and not what mass does? 

Because what the photon does, namely always moving at velocity c through the 
nothingness, is absolutely invariant in any reference frame. But structure rest 
mass may have any velocity between zero and c. In fact, we find mass that has 
invariant motion in a stationary system will not retain it in a moving system. 

Finally, physicists refer often to spacetime and the “curvature” of spacetime. 

And for the most part, nobody has the vaguest idea what the hell they’re talking 
about, the main reason being that the concept of spacetime is totally meaningless 
unless you stop and define exactly what time is. And time is one of those concepts 
like energy; you can know a lot about it without knowing exactly what it is. For 
myself, I am composed of mass and surrounded by mass and any concept of 
what time is must include mass. In this book, time is determined and defined by 
mass — by photon mass. 

(65) We use this method all the time — rulers. 

(66) Between stars for example. 

FIG 54-5 | 
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I have defined what time and length are in a stationary system in terms of 
the motion of the photon. AND BECAUSE I AM USING THE PHOTON 
TO MEASURE LENGTH AND TIME, THE PROPERTIES OF THE PHO- 
TON WILL INFLUENCEWHAT I PERCEIVE TIME AND LENGTH TO BE. 
If I look outward from a stationary reference frame at a photon in a moving 
system and the photon velocity is also c in this moving system, is time 
equivalent for both systems? I am not even sure how time and even length 
are going to appear in a moving system. Consider the extreme case shown in 
Figure 55-1. I have placed a stationary system at coordinates (0,0,0). Rela- 
tive to this system another system S' is moving at velocity c along the +X 
axis. In the S' system photon (3 also moves along the +X axis with veloc- 
ity c . If I can never observe mass moving greater than c looking outward 
from system S , the velocity of the photon in system S' must appear to be 
zero or it would be moving at velocity 2c relative to system S . How can 
I make this velocity appear to be zero? One possibility is to modify the 
length in the moving system. Mathematically, velocity is expressed as 



If the length in the moving system appeared to be zero, so also would the 
velocity of the photon. This is the extreme case, but what about other 
velocities in a moving system; exactly how do time and length have to 
appear so that no reference frame ever sees a velocity greater than c ? 

Perhaps the best way to proceed is to design mass in the wrong manner. If 
I see how things behave designed in the wrong way, I might be able to deter- 
mine what the correct design needs to look like. I am going to invent a 
material called "ether." This ether is going to be able to control the velocity 
of the photon so that only in the ether reference frame will the velocity of 
the photon equal c < 67 >. THIS IS EXACTLY THE DESIGN I DO NOT 
WANT. But let's see what happens anyway. I want to first consider what 
time and length look like in a reference frame S stationary to the ether. 
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This reference frame is shown in Figure 55-2. Thedistance between plane A1 
and A2 is length L. Photon a moving along the+Z axis between these two 
planes is time. Similarly, the distance between plane B1 and B2 is length L. 
Photon p moving along the +X axis between these two planes is length. In a 
stationary system, time and length are equivalent. Now consider photon a 
and (3 simultaneously leaving (0,0,0) and traveling between these planes. 
Both will travel a distance 2L and arrive back at the initial starting point 
(0,0,0) simultaneously. The time taken for this sequence to occur is 


c 

Everything is so simply for a stationary system. But now consider a sys- 
tem S' moving with respect to the stationary ether system along the +X 
axis. The time between the sequence of events in this reference frame is 
entirely different. To understand this, in Figure 55-3 I have shown system 
S' identical to the system shown in Figure 55-2 moving at velocity v along 
the +X axis. At the exact instant its central coordinates are at (0,0,0), 
photon a' and (3' move outward along the +Z' and +X' axes of this 
system. But because the velocity of photon a' is controlled by the ether 
and if photon a' does indeed hit plane A2' , it must take a longer path at 
an angle 6 to the +X axis of system S . I am able to calculate mathemat- 
ically what this distance is. 


SOS 



For any three sided figure (a triangle) having a perpendicular angle as shown 
in Figure 55-4 the following relationship holds true for the length of its 
sides: 


+ tr 


Eq. 55-1 


Let to) equal the time it takes for photon a' to reach plane A2' along 
path o . Since the ether controls the velocity of the photon, it moves at 
velocity c along this path and distance d in this triangle is 

d = u t = c t, . 
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While photon a' is taking time t 3 to travel distance d , the whole system 
S' moving at velocity v on the +X axis travels a distance 




Side 

A2' 


b °f this triangle is the length L between the two planes A1 
substituting the above values into Equation 55-1 gives 


and 


l 2 + b 2 = d 2 
(v t 3 ) 2 + L 2 = (ct 3 ) 2 


Solving for t 3 




i 




Eq. 55-2 



Consider the special case where 

L = 1 C unit of length 
v = 0.866c 

Then 




1 C unit 

J c 2 - (0.866c) 2 


1 - C un it- _ , 

S E fc-w*- = 2 seconds • 

second 



Time is the distance a photon moves between a sequence of events. For an 
observer on the moving S' system, between the two events of photon a' 
leaving (0,0,0) and hitting plane A2' , 2 C units of length are covered by 
photon a' and 2 seconds of time pass. How long will it take photon a' to 
return to plane A1' ? The dimensions of the triangle made by the return 
path are identical with the initial path outward. It will take another 2 sec- 
onds for it to return to plane A1' . . 

Now consider photon (}' moving along the +X axis. Let tA equal the 
time it takes photon /3 ' to reach plane B2' . But now ptaoe^B2' is also 
moving with velocity v and photon j 3' must try and catch up with it. 
Again, the velocity of the photon is controlled by the ether and in time t 1 
photon |3' moves a distance 



d = ct, 

In that same time, plane B2' will move a distance v^ . But the photon 
must also travel an additional length L to reach plane B2' . When the dis- 
tance photon £T moves is equal to the distance plane B2’ moves plus this 
additional length L, it will hit plane B2' . Mathematically 

ct, = L + v t, 


Solving for t 1 


t 


1 



Eq. 55-3 


If L = 1 C unit of length 
v = 0.866c 


then 


1 C unit 

1 (c - 0.866c) 


1~C~wtL 

0.134-e-rtmt- 

second 


7.46 seconds . 


The next step is to look at the time t^ it takes for photon [}' to return to 
plane B1' located at the central coordinates (0,0,0)' . In this case both 
photon /3' and plane B 1 are moving toward each other. 
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In time t 2 , photon (S' moves a distance 

d = c t 2 

If plane ESI' were simply stationary the photon would only have to move a 
distance L to reach plane B1' . But in time t 2 plane B1' moves forward 
a distance vt 2 decreasing even further the distance photon has to travel. 
Mathematically 


ct 2 = L-vt 2 


Solving for t 2 


L 

(c + v) 


Eq. 55-4 


If L = 1 C unit of length 
v = 0.866c 

then 


1 C unit 

(c + 0.866c) 


J-C-tmrT 

1 .866 C-wrr 

SECOND 


0.54 seconds 


In Table 55-A I have tabulated the amount of time it will take photons 
a' and (S' to move between the two sets of perpendicular planes for a 
moving system having different relative velocities v to the stationary ether 
frame. I want to consider the special case when the S' system is moving at 
velocity v = 0.866c relative to the ether frame. In the ether frame, when 
both photon a and (3 simultaneously leave the central coordinate (0,0,0), 
they will both simultaneously return to it and no time difference appears in 
their arrival. However, if photon a' and (S' were moving between identical 
sets of perpendicular planes in the S' system the time sequence seen in this 
system would be as follows: 


Time sequence (seconds) 


Event 


t = 0 
t = 2 
t = 4 
t = 7.46 
t = 8 


Both photon a' and (S' leave (0,0,0) 
Photon a' hits plane A2' 

Photon a' hits plane A1' 

Photon (S' hits plane B2' 

Photon (S' hits plane B 1 ' 


Thus, instead of arriving back at (0,0,0) simultaneously, there exists a time 
difference of 4 seconds^ 68 ). From Table 55-A it can be seen that as the 
velocity difference between the ether frame, which controls the velocity 
of the photons, and a moving system becomes larger, the time difference 
becomes more extreme. 


OK; the system described is exactly the wrong system. I do not want the 
velocity of a photon to be c in just one system. I want it to have velocity 
c as I look outward from every system. What do I have to do to make this 
happen? When I allowed an ether frame to exist, as an observer in the mov- 
ing frame, I saw a time difference in the arrival of the photons. If I could 
modify the design so that there was never any time difference between the 
arrival of these photons from the two perpendicular paths, I WOULD 
ALWAYS APPEAR TO BE IN THE ETHER FRAME. And this is the design 
I want. Every reference frame must appear to be the ether frame where the 
velocity of the photon is c . Is there any possible way to do this? Yes; if 
I am to eliminate the time difference between the arrival of the two photons, 
I must modify what length is AS SEEN BY the stationary ether frame 
(which now no longer controls the velocity of the photon). Why this modifi- 
cation? Because it is the only option open to me if the photon is to travel at 
velocity c in every inertial reference frame. How must length be modified 
to eliminate the time difference? In the moving system S' the time needed 
for photon a' to complete its motion is twice the value given by Equation 
55-2 or 


2 t 3 


2 L 




This can also be expressed in the form 
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What must I do to makejbem equal? If length for a moving system is modi- 
fied in the dtrection of' motion of photon /3 ' such that 
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Eq. 55-7 


where L x = length as measured in the stationary system S 


the same length in the moving system S' as it appears looking 
outward from the stationary system. 
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Length as measured in a stationary system I shall call PROPER LENGTH. 
The value of length obtained by another observer looking outward from a 
stationary system at length in a moving system I shall call NON-PROPER 
LENGTH and denote it by the symbol -t* . 

I have shown in Table 55-B how this modified non-proper length elimi- 
nates the time difference between the paths taken by photon a' and p' 
for moving systems traveling at different relative velocities. For the special 
case where v = 0.866c 


0^ 
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(0.866c)^ 


1 - 


When the "ether" in the stationary frame controlled the photon velocity and 
a time difference occurred in the arrival between the two photons, length in 
the moving system was measured as L x and accounted for this time differ- 
ence. Now that no time difference exists, the length in the moving frame 
appears to be shortened to length L x /2 as seen from the (previous) ether 
frame. 
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I need a good definition of length. 


FOR ANY SYSTEM, LENGTH IS THE DISTANCE BETWEEN TWO 
POINTS IN THE NOTHINGNESS DEFINED BY THE MOVEMENT OF 
THE PHOTON IN THE DIRECTION OF MOTION OF THAT SYSTEM. 

And because of the properties of the photon, the velocity of the moving sys- 
tem in the direction of motion will cause the length in this direction as mea- 
sured by the stationary frame to be different. In the case considered, this 
direction was along the +X axis. However, because no velocity component 
of system S existed along the Y and Z axis, there exists no modification of 
length in these directions and 



Finally, I want no reference frame to be preferred over any other. Up to 
this point I have always considered the S' frame as the moving frame. But 
it is equally valid to assume that this frame is stationary while the S frame 
is really moving backward . In this case length L' becomes the proper 
length. And it is this proper length L' that would appear to be shortened 
to the observer in the now stationary S' frame. 
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(67) And this is how 19th Century physicists thought the universe was designed. 
Because light also has wavelike properties, they reasoned the ether was neces- 
sary to transmit the wave motion. As a sound wave needs air to transport sound, 
so it was thought that light needed the ether to transmit a light wave. Consider 
what happens when a sound wave is generated and moves through the air as 
shown in Figure 55-5. Basically, air molecules on the left are given an initial 
increase in velocity. Each row of air molecules then collides with adjacent mole- 
cules and passes on the motion. There are two important factors here: 

(1) There is very little movement of each individual air molecule. 

(2) Once the sound wave is created, ITS SPEED IS CONTROLLED BY THE 
AIR. What generated the sound has no control over the speed of propagation. 


FIG 55-5 
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I have already defined time in a stationary system as the distance a photon 
moves through the nothingness between a sequence of events. Do I have to 
change this definition for a moving system? No; but while this definition of 
time is valid for both stationary and moving systems, th e numerical values of 
time will not be the same. Again consider the stationary system shown in 
Figure 55-2 (DAY 55). The movement of photon a along the +Z axis is 
time. And when this photon moves 1 C unit of length between planes A1 
and A2, 1 second of time has passed. But what does an observer on a sta- 
tionary system consider time to be in a moving system? Referring once 
more to Figure 55-3 (DAY 55), at time t equal to zero photon a' leaves 
plane A1' located at the central coordinates of the moving system S'. At 
a later time the stationary observer S will see photon a' hit plane A2' 
But the path taken by this photon AS SEEN BY the stationary observer is 
along the triangular path shown. I have already used photon /}' moving in 
the direction parallel to the moving system to define length. I will use pho- 
ton a' moving perpendicular to the system to define time (although it will 
not look perpendicular from the stationary system). And to the stationary 
observer, the movement of this photon along the triangular path is time. 

I need to find a relationship between time in a stationary system and that 
same time as seen in a moving system. From Equation 55-2 the time it takes 
photon to travel the triangular path in the moving system is 


Let 



1 _ lc"l _ time as measured in the stationary system. 

r= the same time in a moving system AS SEEN BY a stationary observer. 


Then 



Eq. 56-1 


Time as measured in a stationary system I shall call PROPER TIME. The 
value of time as seen by an observer looking outward from a stationary sys- 
tem at time in a moving system I shall call NONPROPER TIME and denote 
it by the symbol t* . For the special case where the relative velocity v 
between the two systems is 0.866c , this triangular distance is 2 C units of 
length and equivalently 2 seconds of time pass. 
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THE SEQUENCE OF EVENTS 
IN A MOVING SYSTEM 


For a moving system time slows down and length decreases in the direc- 
tion of motion. In fact, for a system moving close to velocity c , time will 
seem to stand still and length will approach zero. All these modifications 
happen because no mass in any frame of reference is allowed to exceed the 
velocity of the photon. But as time slows down, is the sequence of events 
occurring in the moving frame any different? No. In Figure 57-1 four 
bound neutrons are placed at the origin (0,0,0)' of system S' moving at 
velocity v = ,866c relative to the stationary system S . An event occurs 
when photon a' leaves its origin. At a later time another event occurs when 
a neutron leaves the bound core. Time is the distance a photon moves in the 
nothingness between a sequence of events. Between the two events the 
photon traveled 2 C units through the nothingness as seen by an observer in 
the stationary system and 2 seconds of time pass. This is also shown in 
Figure 57-2 where I have allowed photon a' to continue moving in one 
direction and have shown where each event occurs on this time line as seen 
by a stationary observer. 

When a comparison is made with the same sequence of events as it 
occurred in a stationary frame (Figure 54-3, DAY 54), it is seen that 
although the time between the events is different THE SEQUENCE OF 
THOSE EVENTS IS NOT. When 1 second of time has passed between 
events in the stationary system, 2 seconds will have appeared to pass be- 
tween events in the moving system. With this design it is impossible to say 
absolutely what the universe looks like in terms of an absolute time and 
length because from each frame of reference in the nothingness, time and 
length will look different. However, all events that happen and the sequence 
of those events in any system is the same regardless of what frame they are 
viewed from. And this is very important. Why? BECAUSE JUST AS RAN- 
DOM MOTION CANNOT CREATE AN ORDERED COMPLEXITY, NEI- 
THER CAN THE RANDOM OCCURRENCE OF EVENTS. Things must 
happen in a logical order* 71 *. 
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REFLECTIONS VI 
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I need some way to summarize the time and length relationships devel- 
oped for stationary and moving systems. Can I show this in a simplified 
manner? Yes; I can make use of a property that is invariant in all systems. 
Let 

t and L = proper time and length measured in the stationary frame 
t' and L' = proper time and length measured in the moving frame 
4- and -br = nonproper time and length for the moving frame 

If t = one second = t' 

L = 1 C unit of length = L' 


then 



(C unit) (second) 


While time and length considered separately in a moving system are not 
invariant, a combination of the terms is invariant. I have shown this in 
Figure 58-1 using three special time-length diagrams. In diagram A I have 
represented both the proper time and length for two stationary systems S 
and S' along the Z axis. In diagram B I have rotated this same proper 
time and length for system S' through angle 6 which represents the move- 
ment of this system relative to the stationary system S with a velocity 
v = .866c . But now time and length on the Z axis in the triangle shown are 
the modified time and length in the moving system as seen by this stationary 
system. The nonproper time is shown on the +Z axis and is given by Equa- 
tion 56-1. The nonproper length is shown on the -Z axis and is given by 
Equation 55-7. Finally, in diagram C is shown the extreme case where 
time is approaching a complete standstill and length is approaching zero. 
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FIG 58-1 
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A design for the universe is slowly beginning to take shape and what is 

most fascinating is how incredible the design of the photon is becoming. 

Consider what this one reference mass now defines. In any system: 

(1) TIME. Time is the distance a photon moves in the nothingness 
between a sequence of events. 

(2) LENGTH. Length is not simply the distance between two points 
in the nothingness. It is the distance between two points as 
defined by the movement of the photon. 

(3) NOTHINGNESS. The path of the photon defines the shape of the 
nothingness by always taking the most direct route through it. 

(4) SEQUENCE OF EVENTS. The movement of the photon orders 
the sequence of events in any system. 

(5) MAXIMUM VELOCITY. The velocity of the photon defines the 
maximum velocity any structure rest mass can reach in any system. 

(6) FUNDAMENTAL MASS UNIT. The smallest unit of mass that 
can exist is defined by the photon. 

(7) FUNDAMENTAL ENERGY UNIT. The smallest unit of energy 
that can exist is that backing the fundamental mass unit 

(One planck unit of energy). 

Finally, not only are all the quantities above defined by the photon, but it 

is also the means by which movement is added to the rest mass structure^*. 
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I have compared time between stationary and moving systems. But before 
I can compare time between any two systems, there is one fundamental 
qualification that must be satisfied: I must start the photons I am using to 
measure time with in each system simultaneously. Have I overlooked this 
when I was comparing time between a stationary and moving system? Per- 
haps I have. In Figure 59-1 I have shown two stationary systems located 
very close to each other in the nothingness. For system S photon a mov- 
ing along the +Z axis is time. For system S' photon a' moving along its 
+Z' axis is time. I simultaneously start both photons moving along their 
respective +Z axis. Each travels 1 C unit of length and returns to its central 
coordinates. Both systems agree that 2 seconds have passed in each system. 
AND THE REASON THEY AGREE IS BECAUSE BOTH PHOTONS 
STARTED MEASURING THE AMOUNT OF NOTHINGNESS COVERED 
SIMULTANEOUSLY. 


FIG 50-1 
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The simplest possible case is two stationary systems located at the same 
point in the nothingness. But now I want to consider two stationary systems 
separated in the nothingness as shown in Figure 59-2. I have separated the 
two systems by 6 C units of length. I simulataneously start photon a mov- 
ing from plane A in system S and photon a' moving from plane A' in 
system S . Both planes are located 1 C unit of length from their central 
coordinates. At t = 1 second photon a reaches (0,0,0) in system S 
At t = 1 second photon a' reaches (0,0,0)' in system S' . However, if 
I am located in system S and want to know what time is in system S'" as 
represented by the movement of photon a' , I MUST TRANSMIT THIS 
INFORMATION THROUGH THE NOTHINGNESS TO SYSTEM S . I 
have chosen another photon 0' to accomplish this. Why? Two reasons: 
It is the fastest possible means of transmitting information and its velocity 
is invariant in every system. It allows me to totally define in terms of 
the photon what time is when a comparison must be made between events 
widely separated in the nothingness. 



t = y+ t' (73) Eq. 59-1 

t = time passed in both systems 

where t’= time passed in system S’ as determined by system S 

( after the information photon arrives) 
tp ,= time it takes the information photon to travel 
between systems. 

For the case just considered, the time passed in each system is 


t ~ y + t' = 6 seconds + 1 second = 7 seconds. 


Time passes at the same rate in both systems. However, for system S there 
will be an initial delay while information is being transmitted to it from the 
S' system. 

But what exactly do I mean when I say I start both photons simultane- 
ously? Are the photon clocks in both systems just considered synchronized? 
When both systems are stationary and located at the same point in the noth- 
ingness, there is no question as to what simultaneous means. But when 
systems are separated in the nothingness, it is not entirely obvious as to 
the meaning of simultaneous. Consider Figure 59-3 where I have again 
separated two systems by 6 C units of nothingness. But now I position my- 
self exactly halfway between the two systems. I simultaneously start pho- 
tons a and 0 moving in system S . In system S' I simultaneously start 
photons a' and 0' moving. If the information photons 0 and 0' simul- 
taneoulsy arrive at the midway point, then photons a and a' which are 
time in system S and S' were started simultaneously. Because the travel 
times of photon 0 and 0' were equal I have essentially transferred the two 
separate systems tothe same point in the nothingness making them equiva- 
lent to Figure 59-1. Again, why is it so important that they are started 
simultaneously? In system S the movement of photon a is time and the 
movement of photon a' in system S' is time. I cannot accurately compare 
their motion (and time) unless they start moving simultaneously. 




SIMULTANEITY BETWEEN 
MOVING SYSTEMS 


I have always compared time between two stationary systems from the 
standpoint of being located at the central coordinates (0,0,0) of each system. 
But even in one system, every event does not take place at this one point. 
I need a means of determining what happens at difference points in the 
nothingness for the same system. Time can also be thought of as what mass 
does in relation to the movement of the photon. And for each point in the 
nothingness where mass exists I am going to place a photon clock in order 
to compare its movement with mass existing in that area. In Figure 60-1 
I have placed six photon clocks 1 C unit of length apart on either side of the 
central coordinates of system S . At x = -3 ,1 and +3 C units of length 
a cluster of three bound neutrons exist. At t = 1 second an event occurs 
when one neutron leaves each bound core. Another neutron leaves each 
bound core at t = 2 seconds. All events have occurred simultaneously 
because the motion of all the a photons are identical and events occurring 
at each clock happen in precisely the same manner. To an observer at 
(0,0,0) the motion of the photon in his clock is also in exact synchronized 
motion with all photon clocks at difference points in the nothingness. 
But any information concerning these clocks must be transmitted to the 
observer by p photons. As previously discussed, if these photons arrive 
simultaneously from the clocks at x = 3 and -3 C units of length, then 
photon clocks A and F are synchronized. But consider photon clock D. 
Its a photon is moving in precisely the same manner as in all other clocks. 
However, because it is only 1 C unit of length away from (0,0,0), its P pho- 
ton will arrive sooner than the p photons from the more distant clocks. 
Thus, the photons used to transmit information concerning the movement 
of the a photons will not arrive simultaneously at (0,0,0). But this does 
not mean the clocks in this system are not synchronized. For if allowance is 
made for the travel times of the P photons, all photon clocks in the system 
are indeed synchronized. 

I am now ready to answer the question of "simultaneity" between a sta- 
tionary and moving system. If I synchronize the movement of the photon 
clocks of two systems while they are stationary and then start one system 
moving, should they not remain synchronized? The answer is this: Because 
there exists movement between the two systems and because the velocity of 
the photon is invariant in every reference system, events simultaneous in two 
stationary systems will NOT remain simultaneous between a stationary and 
moving system. And this is equivalent to not starting the photons used to 
measure time in each system simultaneously. And this will cause a time dif- 
ference to appear between the clocks of the two systems. 
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To show this, consider Figure 60-2 where I have placed two systems S and 
S' with their central coordinates (0,0,0) at the same point in the nothingness. 
NOTE THAT I MUST REPRESENT TIME IN EACH SYSTEM BY AN EN- 
TIRE SERIES OF PHOTON CLOCKS. Instead of comparing an infinite 
number of photon clocks between two systems, I am going to choose two re- 
presentative sets of clocks, one set in each system and compare their 
movement. On each side of the central coordinates in each system 3 C units 
distant are the photon clocks being compared. With both systems stationary 
I start the a photons of system S moving simultaneously with the a' 
photons of system S' . The movement of these photons along lines parallel 
to the +Z axis is time. And information as to when these photons started 
moving is transferred to the central coordinates of both systems by the 0 
photons of system S and the /3' photons of system S' . If these photons 
arrive simultaneously at the central coordinates in both systems, the pho- 
ton clocks of system S are then synchronized with the photon clocks of 
system S' . But what happens to this synchronization if system S is mov- 
ing relative to system S' ? Initially consider both systems to be super- 
imposed on each other in the same manner as when they were both station- 
ary; but now system S' is moving at velocity v to the left. At the exact 
instant of time the two systems are superimposed on each other, the 
following photons start moving simultaneously at the photon clocks located 
at X = 3 and -3 C units of length on the left and right side of the super- 
imposed systems. 

Left side at X = -3 C units 


Photon aL, )3L, a'L and /3'L 


Right side at X = +3 C units 
Photon aR, /3R, a'R and /3'R 



What is the purpose of each set of photons? The movement of the a pho- 
tons is time in the stationary system S . The movement of the a' photons 
is time in the moving system S'. An observer in any system cannot be every- 
where at the same time. Information concerning the synchronization of the 
clocks must be transmitted to him from different points in the nothingness. 
It is the purpose of the (3 photons to transmit this information in the 
stationary system S . It is the purpose of the |3' photons to transmit this 
information in the moving system S' . As more time passes, system S' 
continues to move to the left as shown in Figure 60-3. To the observer in 
the stationary system, the movement of the a photons along lines parallel 
to the +Z axis is his proper time. To the observer in the moving system, the 
movement of the a' photons along lines parallel to the +Z' axis is his 
proper time. However, as the stationary observer looks outward from his 
system, he will measure time in the moving system by the movement of 
the a' photon along the digonals as shown. This difference in time between 
the two systems has already been discussed. But I have not taken into ac- 
count any time differences that might occur because I cannot transmit 
information instantaneously through the nothingness. And this will make 
a difference. Why? As system S' moves to the left, its central coordinates 
are moving forward at velocity v to meet photon 0'L and at the same 
time moving away from photon (3'R . And this will cause a time difference 
in the arrival of these photons at the central coordinates of system S' . The 
sequence of events is as follows: 


FIG 60-3 
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(1) Photon (3'L arrives at (0,0,0)' in system S' . 

(2) Photon /3 L and (3R of system S simultaneously arrive at (0,0,0). 

(3) Photon /3'R arrives at (0,0,0)' in system S' . 

Thus, because system S' is moving relative to system S and because infor- 
mation can only be transmitted at a maximum velocity c , photon /3'L and 
(3'R do not arrive simultaneously at (0,0,0)'. What is the significance of all 
this? Time is the distance a photon travels through the nothingness between 
a sequence of events. Let that sequence of events be the arrival of the syn- 
chronizing photons at the central coordinates of each system. For the S 
system no time passes because both arrive simultaneously at (0,0,0). For the 
S' system, photon /3'L first arrives at (0,0,0)' as shown in Figure 60-4. 
Photon a’ is time and it moves a distance equal to 5 seconds through the 
nothingness before photon /3'R arrives at (0,0,0)'. The value of 5 is 
given by 


5 



where v = velocity of moving system S' 

x'= distance between clocks in moving system S'. 


Eq. 60-2 


FIG 60-4 



PHOTON a' 

§ (TIME IN SECONDS) 


PHOTON /3'L 
FIRST ARRIVES — ^ 


( 0 , 0 , 0 )' 


AFTER 6 SECONDS 
PHOTON (3'R ARRIVES 



SYSTEM S' (MOVING) 


Note that there exists a whole range of different phase changes, ONE FOR 
EACH SET OF CLOCKS REPRESENTING TIME AT DIFFERENT POINTS 
IN THE NOTHINGNESS. 

The photon clocks in the stationary system are already synchronized. 

What must I do to synchronize the clocks in the moving system? In Figure 
60-5 I have shown the photon clocks of system S' . In order for this system 
to have synchronized clocks, the synchronizing photons must arrive simul- 
taneously at its central coordinates (0,0,0)'. This means I must start 
photon )3'R moving at an EARLIER TIME (otherwise it will arrive late 
at (0,0,0)') and this is the signal which tells me I have started photon a'R 
moving. And the movement of photon a'R is time for the photon clock 
at X = 3 C units of length. In other words, I MUST START THIS PHOTON 
MOVING +8 SECONDS EARLY in order to synchronize the clocks sep- 
arated a distance x' in the moving system. 

The clocks of both the stationary and moving systems are now syn- 
chronized. What is the relationship between time in the two systems? In 
the stationary system, two clocks separated by a distance x = x' are syn- 
chronized and the difference in the amount of nothingness covered by the 
photons in their clocks is zero. In the moving system two clocks separated 
by a distance x' are now synchronized and the difference in the amount of 
nothingness covered by the photons in their clocks is +5 seconds. If the 
two sets of clocks for both systems are to remain synchronized, then the 
synchronizing photons of the moving system S' must arrive simultaneously 
at its central coordinates (this is what happened when both systems were 
stationary to each other). And if this happens, the time in the moving 
system AS SEEN BY the stationary observer will be 

r= t' + 8 

where 8 = time needed to synchronize clocks in the moving system 

t' = proper time in the moving system -- time passed AFTER its 
clocks are synchronized 

4- = time in the moving system AS SEEN BY the observer in 
the stationary system. 

FIG 60-5 



(71) This is called “The Principle of Causality" since one event causes another 
event to happen. 

(72) Genesis 1:2; without light the universe is a corpse. 

(73) In everyday experience, this is the basic equation we use to compare time 
between systems. Because the relative velocity between systems and mass within 
those systems is usually much less than c, then t = t'. But the time needed to 
transmit information can become significant if long distances are involved as, for 
example, the distance between planets in our solar system. 

(74) I will not derive this, but intuitively, does it look right? Consider Figure 60-3. 
Essentially, photon p'fl of the moving system is chasing the coordinates of that 
system. The faster the coordinates are moving and the greater the distance be- 
tween clocks, the harder it becomes for photon to reach those coordinates. 
Thus, 8 is directly proportional to v and x'. 


THE TOTAL TIME RELATIONSHIP 
BETWEEN STATIONARY 
AND MOVING SYSTEMS 


Time as seen in a moving system by a stationary observer depends on two 
factors: Time is the distance a photon moves through the nothingness be- 
tween a sequence of events and because this distance appears longer in a 
moving system, time passes slower. And because information concerning the 
synchronization of the photons used to measure time cannot be transmitted 
instantaneously, a difference will appear as to when the photons used to 
measure time need to be started moving in each system. I have considered 
each of these effects separately. But the relationship between time in a 
stationary and moving system will be the combined effect of both of these 
factors. Mathematically 



t' + 5 




Eq. 61-1 


Consider Figure 61-1 where I have shown the motion of a photon in the 
clock of a moving system for two seconds of time. 
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For an observer in this moving system, proper time is simply the movement 
of the photon along the +Z'axis. But now consider what time appears to be 
in the moving system S' as seen by a stationary observer S . The photon 
in the moving system must first be started a + S seconds early in order for 
the clocks to be synchronized between the two systems. And then the 
movement along the diagonal paths is the amount of nothingness seen being 
covered by the photon and the time passing in the moving system. This is 
more clearly represented by Figure 61-2 which shows this same forth and 
back movement of photon a' as directed along a straight line. 

For what reason does the form of Equation 61-1 come into being? It is 
because the velocity of the photon in every frame of reference is c . It is a 
clever design* 75 *. There is no preferred frame of reference because rest mass 
in every frame has its own built-in reference mass— the photon. 


FIG 61-8 



(75) So often the intuition behind the physics gets lost in the complexity of its 
mathematics. In order to maintain this intuition, I have shunted part of the math- 
ematics into some of the footnotes that follow. The preferred reading sequence 
is first the main text and then these footnotes. All may be skipped without any 
loss of continuity, but this is not to minimize the information they contain. 

THE LORENTZ EQUATIONS 

So far I have considered what time and length look like in stationary and moving 
systems separately. But if I look outward from a stationary system, what is the 
relationship between time and length in this system mixed with time and length 
in a moving system? In Figure 61-3 I have initially placed two systems S and S' 
at the same point in the nothingness stationary relative to each other. In the S' 
system a solid bar mass of length x' exists with one end located at its central 
coordinates (0,0,0)'. Because both systems are stationary, the same length x' 
= x in the S system. 


FIG 61-3 
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SYSTEM S (0,0,0) 


\ x 

(0,0,0)' 


x' 


FIG 61-4 


In Figure 61-4 I have started this solid bar moving at velocity v relative to system 
S. Because length is determined by the motion of the photon, this length will 
appear shorter when viewed from this system. In fact, distance as measured in 
system S will be a combination of length measured in its own system and length 
measured in the moving system S’. Mathematically 


/ v 2 

x = v f + x'l 1 - — Eq. 61-2 

where x = proper length as measured in system S 

x' = proper length as measured in system S' 
v = velocity of system S' relative to system S. 


The relationship between time in the two systems has already been determined 
by Equation 61-1 as 




t SECONDS LATER 
Z' 


STATIONARY 
SYSTEM S 


i SYSTEM S' 

i 


-Vt 


■A* -?! 



THIS TERM REPRESENTS 
THE LENGTH OF x' AS 
MEASURED BY OBSERVER S 




However, you never see both of these equations expressed as a set representing 
length and time. Why not? It is because in Equation 61-2 I have determined a 
distance x by using a time f in the stationary system and a length x' in the moving 
system. Mathematically, I say that x is a FUNCTION of f and x' or stated another 
way 


x = f(x',t) 

Likewise, for the relationship between time in the two systems 


f = f(x', f) 


What I really want is a set of equations where I use what time and length look like 
in one system and use those values to determine what time and length look like 
in the other system. I want to avoid mixing time and length in the two systems. 
Mathematically, I need two sets of equations such that 


X’ = f(x,t) 

SET 1 

f = f(X,t) 


X = f(x',t') 

SET II 

t = f(x’X) 



In the first set of equations, x and t are time and length as measured by an 
observer S in his own system. Likewise, in the second set of equations, x' and 
t' are time and length as measured by observer S' in his own system. If I solve 
Equation 61-2 for x', I can get an equation in the form x' = f(x,t). Starting with 


x = v f + 



v* 

c 2 


and solving for x' gives 

x' = X ,~ V \ LORENTZ TRANSFORMATION EQ. I 

y-s 

This gives the length of x' in the moving system in terms of time and length in the 
stationary system S. 





I already have an expression which gives the relationship between time in the 
two systems (Equation 61-1). And using this, I can get an equation of the form 
t' = f(x,t). Solving Equation 61-1 for t' and substituting Lorentz Transformation 
Equation I for x' into it gives 




x - v t 




1 - — 
C 2 


V V 2 

x— + —J 
c 2 c 2 




r = 




LORENTZ TRANSFORMATION EQ. 


To show the relationship between time and length between the two systems 
more clearly, I have constructed Table 61 -A. Consider the special case where 
v = .305c. In Figure 61-5 I have shown both systems initially stationary to each 
other. 


TABLE 6 1 - A 


X 

C UNITS 

X' 

C UNITS 

V 

C UNITS 

SEC 

/ v 2 

x'Wi 

V c 2 

C UNITS 

t 

SEC 

t' 

SEC 


1 

1.0 

0 

1.0 

1 

1.0 


<► 1 

0.730 

0 30&— 

0 69*V 

1 

n - 7 on 


1 

0.382 

0.745 

0.255 

1 

0.382 

n 

1 

0.268 

0.866 

0.134 

1 

0.268 


1 

0.127 

0.968 

0.032 

1 

0.127 

1 

1 

0.084 

0.986 

0.014 

1 

0.084 


1 

0.063 

0.992 

0.008 

1 

0.063 


1 

0.050 

0.995 

0.005 

1 

0.050 


1 

0.010 

0.9998 

0.0002 

1 

0.010 


1 

0.005 

0.99995 

0.00005 

1 

0.005 



SPECIAL CASE BEING CONSIDERED- 



z 



FIG 61-5 


The movement of photon a along the + Z axis is time in system S. When 1 second 
of time has passed, it will have moved 1 C unit of length along this axis. The 
movement of photon a' along the +Z' axis is time in system S'. When .73 second 
of time has passed it will have moved .73 C units of length along this axis. I now 
start system S' moving relative to system S as shown in Figure 61-6. When a time 
t = .73 second has passed in system S’, observer S looking at system S' will see 
a time t = 1 second passing (as shown by the diagonal) and this becomes the 
proper time t = 1 second for system S. Also, the length x = .73 C unit will now 
appear to observer S to be .695 C unit long. 




THE NON-PROPER TIME OF 



t' + 5' 


FIG 61-6 


t = 



1 SECOND 


I now need two equations of the form x = f(x',t') and t = f(x',t'). I already have 

an expression for time between the two systems in the form above. It is simply 
Equation 61-1 which I shall call Lorentz Transformation Equation IV. To derive a 
complementary equation for the distance x, again consider Figure 61-3. Previ- 
ously, I have shown system S stationary and the S’ system as moving. But now 
consider the reverse situation where the S’ system is stationary and system S is 
moving to the left as shown in Figure 61-7. Mathematically 

Eq - 61 ' 3 

Note that the distance x appears shortened by the factor 



because it is now in the moving system. Solving for x gives 


x' + v t' 



LORENTZ TRANSFORMATION EQ. Ill 





FIG G1-7 


This gives the length of x in the moving system in terms of time and length in the 
stationary system S'. 

To more clearly show the relationship between time and length between these 
two systems from the point of view of a stationary system S', I have constructed 
Table 61 -B. Again, I will take the special case where v = .305c. But first, I have 
shown both systems initially being stationary in Figure 61-8. The movement of 
photon a' along the + Z' axis is time in system S'. When 1 second of time passes, 
it will have moved 1 C unit of length along this axis. The movement of photon a 
along the + Z axis of system S is time. When 1 .37 seconds of time have passed, 
it will have moved 1 .37 C units of length along this axis. I now start system S (not 
system S' as in the previous example) moving at v = ,305c relative to system S' 
as shown in Figure 61-9. When a time t = 1.37 seconds has passed in system 
S, observer S' looking at system S will see a time t = 1 second passing (as 
shown by the diagonal) and this becomes the time f = 1 second for the stationary 
system. Also the length x = 1.37 C units will now appear to observer S to be a 
shorter length 1 .305 C units. 



t= 1.37 SECONDS 


SYSTEM S 



PHOTON 
t' = 1 SECOND 

x' = 1 C UNIT 


SYSTEM S' 


x = 1.37 C UNITS 


FIG 61-8 


TABLE G1-B 


X' 

C UNITS 

X 

C UNITS 

V 

C UNITS 
SEC 


t' 

SEC 

t 

SEC 

/ v 2 

X -y /l 

V c 2 

1 

1.0 

0 

1.0 

1 

1.0 


... 4 "XI 

n 

i on 





v. 



rr&t — 

1 

2.62 

0.745 

1.74 

1 

2.62 

1 

3.73 

0.866 

1.86 

1 

3.73 

1 

7.84 

0.968 

1.97 

1 

7.84 

1 

11.91 

0.986 

1.986 

1 

11.91 

1 

15.77 

0.992 

1.992 

1 

15.77 

1 

19.97 

0.995 

1.995 

1 

19.97 

1 

99.98 

0.9995 

1.9998 

1 

99.98 

1 

200.32 

0.99995 

1.99995 

1 

200.32 


SPECIAL CASE BEING CONSIDERED 


THE NON-PROPER TIME OF 





1 SECOND 


FIG 61-9 


In Table 61 -C I have summarized the Lorentz Transformation Equations for two 
systems moving parallel to each other along their X coordinates. Because no 
velocity components exist along the Y and Z coordinates, these lengths are the 
same for both systems. 



TABLE 6 1 -C THE LORENTZ TRANSFORMATION EQUATIONS 


x' = f (x, t) = 


x - v t 


1 -M Z 


f (X, t) 


t - 

(?) 

l x 

V 

h - 

V 2 

CM 

o 


EQ I 


X = f (x t ') 


y = v 


EQ 


x ' + v t ' 


1 - M Z 


t = f (X t ') 


1 -v* 

„2 


EQ III 




EQ IV 


THE ADDITION OF VELOCITIES 


Using the Lorentz transformations, the velocity addition equations can be de- 
rived. They are usually derived in a more concise manner than presented here. 
But while the method I have chosen is long mathematically, it is straightforward 
mentally. Initially I have shown two stationary systems S and S' located at the 
same point in the nothingness as shown in Figure 61-10A. Simultaneously, system 
s' starts moving along the +X axis with velocity v and mass a starts moving 
within this system at some velocity u', along its X' axis. The question is this: "What 
is the velocity of mass a relative to the stationary system S?" From Figure 61- 
10B, the velocity for system S is, by definition 


distance 

time 


v t + x 


V’-5 


t' + X' 


V 


.-5 

c 2 


Note that the nonproper time in system S' (as shown by the diagonal) becomes 
the proper time for system S. 
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FIG 61-10 

Substituting for t in terms of f(x',t') gives 



641 


In the S' system 


v t' + 



where 

Then 


Ux = the velocity of mass a in this system. 


V* = 


V t' + u'Jt' 


t'(v + U^> 


V + u' x 


Eq. 51-2 




I have shown the velocity transformation for the motion of mass a having a 
velocity component along its +X axis. But what if this velocity is directed perpen- 
dicular to the motion of the moving system along its Y or Z axis? Again consider 
two stationary systems S and S' located at the same point in the nothingness as 
shown in Figure 61 -11 A. At the central coordinates of system S' is mass a. 
Simultaneously, system S' starts moving along the +X axis with velocity v and 
mass a starts moving within this system at some velocity u “ along its + Z' axis 
(not its X' axis as previously described). This motion is shown in Figure 61-1 IB 
and the question is now this: “What is the velocity of mass a relative to the 
stationary system S?” In the direction of the Z axis, the length is not modified and 
z = z'. The relationship between time in the two systems is still given by Lorentz 
Equation IV, but because mass a has no velocity component u', in the direction 
of motion of the moving system, x = 0 and no synchronization difference exists 
between clocks. 





FIG 61-11 


Then 


f = 


J- 


From Figure 61-1 IB and using the definition of velocity 

distance z z' u',t' u',t' 


where 


time 


t t 


t 


t' 


V 


c 2 . 




u' z = velocity of mass a in system S' 

v z = velocity of mass a relative to system S. 


Eq. 61-4 
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I have constructed Table 61 -D to show the numerical relationships between the 
variables of Equation 61-4. Again note that the nonproper time in system S' (as 
shown by the diagonal) becomes the proper time for system S. 


TABLE 61-D 


u z 

C UNITS 

SEC 

V 

C UNITS 

SEC 

Vz 

C UNITS 

SEC 

1 

0 

1.0 

1 

0.305 

0.952 

1 

0.745 

0.667 

1 

0.866 

0.500 

1 

0.968 

0.250 

1 

0.986 

0.167 

1 

0.992 

0.126 

1 

0.995 

0.100 

1 

0.9995 

0.032 

1 

0.99995 

0.0099 


An even more general case for the velocity transformation along the Z axis 
occurs when mass a has both an X’ and Z' velocity component. Once more, 
consider the two systems S and S' located at the same point in the nothingness 
as shown in Figure 61-12A with mass a located at the central coordinates of 
system S'. Simultaneously, system S' starts moving along the +X axis with ve- 
locity v and mass a starts moving within this system having a velocity component 
along both its X' and Z' axis (not just the Z' axis alone as previously considered). 
This is shown in Figure 61-12B and the question is still this: “What is the velocity 
of mass a along the Z axis relative to the stationary system S?” Although length 
in the Z' direction is still not modified, time is, and because mass a now has a 
velocity component along the +X' axis a synchronization difference between the 
photon clocks of the two systems will exist. 





TABLE B1-E 


u z 

C UNITS 
SEC 

V 

C UNITS 
SEC 

U k 

C UNITS 

SEC 

V Z 

C UNITS 

SEC 

.707 

0 

.707 

.707 

.707 

.305 

.707 

.554 

.707 

.745 

.707 

.309 

.707 

.866 

.707 

.219 

.707 

.968 

.707 

.105 

.707 

.986 

.707 

.070 

.707 

.992 

.707 

.052 

.707 

.995 

.707 

.041 

.707 

.9995 

.707 

.013 

.707 

.99995 

.707 

.004 


laHahi COn f!l ucte ? Table 61 ' E t0 show the numer 'cal relationships between the 
variables of Equation 61-5 for the special case where the velocity v of the coor- 
dinate system S is equal to the velocity component u' z of mass a. Note that as 
a ppr °ac hes c, the velocity component v z approaches zero. Why? It is because 

Tystlm 9 rema ' nS C ° nStant bUt the * ime iS a ' WayS ' ncreas ' n 9 for the moving 

“ mP °™ n,S in ' he Sys,ems s "> s ™' 


V = velocity of system S'relative to system S 
ui,Uy,u' z = velocity of mass in system S' 
v x>v y ,v z = the same velocities as seen by an 
observer in the stationary system S. 


TABLE 61-F 

U ' + V 

u \ 

u ^ 

y \ / 9 

v V C 

Z V c 2 

x 1 +U x 'v 

y i+u x 'v 

z 1 +u x 'v 

c 2 

c 2 

c 2 
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I have determined how I must modify velocity in a moving system so that 
looking outward from any inertial reference frame there exists no mass 
traveling faster than c . To do this, it was necessary to define time and 
length in a special way— in terms of the motion of the photon. And the 
decision to limit the velocity of mass in any system to a value less than c is 
a fundamental decision. It affects all other decisions. In particular, I must 
modify my definition of linear momentum, angular momentum, and force to 
comply with this one basic design decision. How must I now define momen- 
tum? I have already defined linear momentum as rest mass covering the 
nothingness without considering the variation in this rest mass with velocity. 
But now I must redefine linear momentum in terms of a total mass consist- 
ing of both rest and photon mass. Consider mass m composed of rest mass 
m D and an equal photon mass m p moving with velocity v along the +X 
axis of system S as shown in Figure 62-1. 


FIG 62-1 


z 
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The resulting mix of rest and photon mass causes a section of the total 
energy cube to be activated as shown in Figure 62-2. The energy already 
fully activated driving the photon mass at velocity c plus the rest mass 
energy activated in mass m 0 will drive the combined mass up to velocity 
v . Mathematically, I can redefine linear momentum as 



Eq. 62-1 


In the case being considered 


m Q 

m = m Q + m p = 2 m o = 

and solving this for v gives a value equal to 0.866c. 
The linear momentum is then 

p = 2 m 0 (0.866c) = 1.73 m Q c 
directed along the +X axis. 



FIG 62-2 
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I have considered the case when the linear momentum is directed along 
the coordinates that serve to define a system. A more general case is shown 
in Figure 62-3 where the linear momentum is in a direction other than along 
these coordinates. To a structure rest mass m 0 an equal photon mass m p 
has been added so that the mass mix moves at a 45 degree angle relative to 
the X and Z coordinates of the system. The question is this: "What are the 
components of this momentum along the X and Z axis?" Mathematically, 
the v x and v z components are related to v by 



The velocity v for this rest-photon mass mix has already been determined 
to be 0.866c . Since v x = v z , then 



FIG 62-3 
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The momentum along the X axis is determined by the v x component and 
the total mass (m 0 + m p ) or 


p x = < m o + m p> v x = 


V 


1-4 


2 m D (0.612c) = 1.22 m D c 


Likewise, the same momentum component p 2 = 1.22 m Q c exists along the 
+Z axis. Note that the increased mass is due to the velocity v and not the 
component velocities v x or v z . In Figure 62-3, this is shown more clearly 
by the energy cubes of the linear momentum both in the direction of motion 
and along its components. In Table 62-A, I have extended the above results 
to three dimensions in the nothingness. 



(76) In many texts, the relationship between the total energy and relativistic mo- 
mentum is given by 


E 2 = (pc) 2 + (m 0 c 2 ) 2 


Eq. 62-3 


where 


E = total relativistic energy 
p = relativistic momentum. 


In Figure 62-4, mass a is shown moving at v = ,866c relative to system S. The 
total energy of mass a is 


This can be interpreted as an energy cube with rest mass m„ and an equal photon 
mass m p Using only the photon mass, the combined mass would only reach 
v = ,71c. However, with half of the rest mass energy cube activated, a velocity 
of v = ,866c will be reached (% of the total energy cube is activated). 
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Using these values of velocity and energy in Equation 62-3 gives 


(2 m„c 2 ) 2 


(2 m 0 c 2 ) 2 = (2 mj.866c) c] 2 + (m„c 2 ) 2 



m, 


'o 


vc + (m Q c 2 ) 2 


2 


FIG 62-4 




In Figure 62-5, I have shown this same equation in cube form. In this somewhat 
modified cube form, 3 m 2 0 c 4 can be thought of as representing the activated energy 
in the total 4 mlc 4 cube while m^c* is rest mass energy still in storage. 

Finally, Equation 62-3 is (almost) always used to show that photons have zero 
rest mass. Starting with 


E = \'(p c) 2 + (m 0 c 2 ) 2 

and setting m a = 0 (assuming this represents the rest mass of the photon) gives 

E = p c 

This equation is certainly correct; but there is more intuition to be gained by 
considering that the rest mass of the photon is included in this momentum term 
as 

p = m„c 

where m p is the rest mass of the photon, and the reason why any rest mass is 
increasing in energy is because of this added photon mass. If this is the case, 
then Equation 62-3 APPLIES ONLY TO REST MASS. 


FIG 62-5 
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I have just redefined linear momentum in a manner that is consistent with 
my decision to limit the velocity of mass in any system to a value less than 
c . With this modified definition, is linear momentum in any system still 
conserved? Does the direction and magnitude of the nothingness covered 
remain constant if no outside force acts on the system? Yes; but now I must 
take into account the photon mass existing within the system. Consider sys- 
tem S shown in Figure 63-1 A containing three equal masses m a = m^ = m p . 
I have placed rest mass |3 at its central coordinates while rest mass a moves 
with velocity v x given to it by photon mass m p along the +X axis of the 
system. The energy cubes of both masses are also shown and the initial 
linear momentum of the system due to the movement of mass a is 



In Figure 63-1B, a collision between mass a and (3 occurs. To conserve 
momentum, mass a comes to a complete stop and the total photon mass 
m p is transferred to mass |3 as shown in Figure 63-1C. Its momentum then 
becomes 



which is equal to the momentum before the collision occurred, as it must be. 


FIG 63-1 
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A more interesting case of momentum transfer is shown in Figure 63-2. 
In this instance, total photon mass (rather than a photon-rest mass mix) 
gives up part of its momentum to rest mass. But even in this transfer of 
photon mass, both energy and linear momentum must be conserved— always. 
Rest mass m 0 is shown located at the central coordinates (0,0,0) of system 
S . Moving on the X axis is an equally massive photon m p . A collision 
occurs and part of the photon mass is transferred to the stationary rest mass 
m Q . I want to consider the special case where 0.375 m p of the photon 
mass is transferred. The energy before and after the collision is 

m pC 2 + m 0 c 2 = m p c 2 + K + m o c 2 

= m p c 2 + (m p - m p ) c 2 + m Q c 2 
= 0.625 m p c 2 + 0.375 m p c 2 + m Q c 2 

where m p ,m p = initial and final photon mass respectively 

K = (m p - m p ) c 2 = kinetic energy and the photon mass energy 
transferred to mass m . 

O 

Since m p = m 0 , both sides of this equation can be thought of as energy 
cubes of either 2 m p c 2 or 2 m Q c 2 and energy is conserved both before 
and after the collision. 

To conserve direction linear momentum in the +X direction, both masses 
must move off at some angle from the collision point. The angle at which 
the photon mass m p will move relative to the X axis after the collision is 
given by 


J 1_ 

m ' P ~ m p 


m o 


(1 - cosf» <77) 


Eq. 63-1 


For m p = 0.625 m p 


cosfl = 1 - m 

o 


1 1 _ 

0.625 m m 

p P 


6 = 66.42° 


= 0.4000 


The velocity reached by the composite mass m, a mix of rest mass m 0 
to which a transferred photon mass 0.375 m p has been added is 


1.375 m p v 2 = 0.375 m p c 2 


0.375 m p c 2 
1.375 m„ 


V 


0.522 c 


FIG 63-5 
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The internal rest mass activated is 


m 0 v 2 = m Q (0.522c) 2 = 0.272 m p c 2 
The total photon mass activated is 

0.375 m p c 2 + 0.272 m p c 2 = 0.648 m p c 2 

When a total activated photon mass of 0.648 m p c 2 drives a total mass of 
1.375 m p , the velocity reached is 

1.375 m Q v 2 = 0.64772 m p c 2 


/0.64772m p c 2 
v = V 1 .375 m Q 


0.683 c 


The linear momentum before and after the collision along the X axis is 

m p c = m p c cos 9 + m v cos 0 Eq. 63-2 

The linear momentum before and after the collision along the Z axis is 

0 = m v sin 0 -m p c sin 9 Eq. 63-3 

and this equation can be used to determine the angle mass m makes with 
the X axis: 


sin 0 


m p c sin 6 
m v 


(0.625 c) (sin 66.42) 

(1.375) (0.683 c) 


0.607 


0 = 37.37° 

Having determined v, 6 and 0 , it is possible to determine the momentum 
components of mass m p and m after the collision. To summarize: 


Mass m p X component = 

m p c cos 9 = 0.625 m p c (0.400) = 0.250 m p c 
Z component = 

m p c sin 9 = 0.625 m p c (0.917) = 0.573 m p c 
Mass m X component = 

m v cos 0= 1 .375 m p (0.683c) (0.794) = 0.750 m p c 
Z component = 

m v sin 0 = -1.375 m p (0.683c) (0.606) = -0.573 m p c 
Total momentum along the X axis = 

0.250 m p c + 0.750 m p c = m p c 
Total momentum along the Z axis = 

0.573 m p c + (-0.573 m Q c) = 0. 


Equation 63 1 can also be put into a form which takes into account both 

photon rnasses m p and m p are created out of bound fundamental mass 

units. The fact that they are allows photon mass m to divide up its 
photon mass and provide energy to the rest mass rri . P The initial photon 
mass energy cube can then be represented as being constructed out of fun- 
damental mass units' /B '. Mathematically 


m p c 


: h f 


where h - energy of fundamental mass unit 
f = number of fundamental mass units. 

Its corresponding momentum (face of cube) is 


h f 


Using this form, Equation 63-1 can be expressed as 
c c h 

J‘~ = — ” -cos0) Eq. 63-4 

One last possibility to be considered is a stationary rest mass emitting part 
of its own mass as a photon. In figure 63-3A I have placed rest mass M ini- 
tially at rest in system S. Using part of its own mass, a new massM'and°pho- 
ton mass m p are created moving in opposite directions to conserve direction 
linear momentum as shown in Figure 63-3B. Mathematically 


M'v = (M o - M')c 

M' v = m p c Eq. 63-6 

The total initial rest mass energy of the system is 

E = M c 2 

O 

After the rest mass splits, the energy of the system is 

E = M'c 2 + m p c 2 

Mass M' will consist of a new rest mass M^ to which a fractional photon mass 
will be added. To understand this more clearly, in Figure 63-3 I have shown 
energy cubes for the system both before and after the emission of the pho- 
ton. The total cube M p c 2 represents the total energy of the system. The 
energy Q q shown in dotted lines represents all of the rest mass converted to 
photon mass-energy in storage backing the rest mass has been totally acti- 
vated converting it to photon mass. Part of this photon mass has gone into 
creating photon m p . But in addition, some of this photon mass has been 
added to a new rest mass o creating mass M! The relationship between the 
total photon mass energy produced and the amount of energy used to create 
the photon is given by 



where Q q = total photon mass energy created from rest mass M Q 


Q = energy of created photon. 


Taking a specific example, let rest mass M Q = 10 m Q . Consider that mass m Q 
is converted into total photon mass. Using Equation 63-7, the energy of the 
photon produced will be 


French, A. P., Special Relativity, page 178 


Q 


(’ 


m o c2 \ 
2(10m o )c 2 / 



19 

20 


m o C 


2 


That is to say, ,95m 0 c 2 energy goes into creating the emitted photon. The 
photon mass energy left is transferred to the remaining rest mass giving it 
a recoil velocity and this energy is 


(m Q c 2 - ,95m o c 2 ) = ,05m o c 2 
Using Equation 63-6 the recoil velocity of mass M ' is 

M'v = rripC 
9.05m Q v = .95m Q c 
v = ,105c 


The linear direction momentum is shown as the shaded section on the face 
of each cube. 

Does this agree with the velocity obtained by adding ,05m c 2 photon 

mass to rest mass = 9m ? The velocity reached by the composite mass 
M is 

9.05m v 2 = ,05m c 2 
o o 

v = ,0743c 

The internal mass activated is 

9m o v 2 = 9m o (.0743c) 2 = ,0497m o c 2 

The total photon energy is 

,05m c 2 + ,0497m c 2 = ,0997m c 2 
o o o 


When a total photon mass energy of ,0997m c 2 drives a total mass of 9.05 
m Q , the velocity reached is 

9.05m v 2 = ,0997m c 2 
o o 


v = ,105c 



Looking outward from only one coordinate system, I have considered 3 
special cases in which direction momentum is conserved in a system of mass. 
But I desire even more than this; no matter what coordinate system I look 
outward from in the nothingness, I want linear momentum to be conserved. 
What do I mean; in Figure 63-4, consider system S to be stationary. Mov- 
ing relative to system S with velocities v 1 , v 2 and v 3 are coordinate 
systems S 1 , S 2 and S 3 . If an observer looks outward from any of 
these systems at the movement of mass in the mass system shown, every 
observer will see linear momentum conserved. The energy cubes as seen by 
each observer will have different values. But this law will hold regardless of 
what coordinate system is used as a reference. Is this possible with the de- 
finition of direction linear momentum I now have? It is. 


(77) If Equations 63-2 and 63-3 are both squared and added to each other, an 
expression can be obtained of the form 


rr 2 p c 2 + m'/c 2 - 2(m p c)(m' t ,c) cose = m 2 v 2 


Eq. 63-5 


The momentum of the composite mass m and its total energy are related by 


E 2 = (p c) 2 + (m„c 2 ) 2 


Eq. 62-3 


where 


p = m v = relativistic momentum of mass m 


The total energy E of mass m is simply its rest mass energy m a c 2 plus the trans- 
ferred photon mass energy K = (m„ - m' p ) c 2 . THIS TRANSFERRED PHOTON 
MASS ENERGY AS NORMALLY REFERRED TO IN OTHER TEXTS IS CALLED 
THE KINETIC ENERGY. But the real kinetic energy is this transferred photon 
mass energy plus the internally activated rest mass (see the energy cubes in 
Figure 63-2). Mathematically 


E = m„c 2 + K 


Using this expression in Equation 62-3 gives 


(m c c 2 ) 2 + 2 m„c 2 K + K 2 = [(m v) c] 2 + (m„c 2 y 



But K is the transferred photon mass energy equal to c 2 (m p - m(J and substituting 
this in the above expression gives 



+ 2 m 0 c 2 (m p - m' p ) 


= m 2 c 2 - 2 mjm' p c 2 + m'c 2 + 2 m 0 c 2 (m p - m' p ) 


Substituting this expression into Equation 63-5 gives 

m 2 p c 2 + m' 2 c 2 -2 m/n'p&cosQ = m’ 2 c 2 + m 2 c 2 - 2 m/n^c 2 


+ 2 m„c 2 (m p - m' p ) 


2 mjn p c 2 (1 - cosflj = 2 m 0 c 2 (m p - m p ) 



(78) In the Compton Effect (Arthur Compton [1892-1962]), the rest mass m p was 
an electron composed of 1.237 x 10 20 bound fundamental mass units. The col- 
liding particle was an X-ray photon having a mass of the same magnitude also 
composed of bound, but fully activated, fundamental mass units. 
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In the process of redefining linear momentum I have only considered 
collisions occurring between mass that does not see other mass through the 
nothingness. But this is not always the case; in Figure 64-1 both masses 
a and j3 see each other through the nothingness and collide in an inelastic 
collision bonding together to form one composite particle. In particular, 
I want to look at the energy involved in this type of collision. Both masses 
have an equal rest mass m Q , and because of the influence of each mass on 
the other, each gains a velocity of 0.866c as they move toward each other. 
This movement is shown to be parallel to the X axis of the system. The 
increased mass of a and (3 is given by 


m 


a 


m o 



(0.866c) 2 

c 2 


2m o 


As shown by the energy cubes, each composite mass can be thought of as 
a particle having rest mass m Q to which an equal photon mass m has 
been added. Because energy must be conserved in the system before and 
after the collision, the total mass of the composite particle after the colli- 
sion consists of not only the rest mass 2 m Q , but also the photon mass 
2 m p added to these masses. Since m Q = m p , the total mass of the com- 
posite particle becomes 

M (composite particle) = 4 m Q 

I am going to give the photon energy added to each mass which causes them 
to see each other through the nothingness a special name. I shall call it 
BINDING ENERGY* 791 . 

I have just considered a special case where the total energy is conserved 
looking outward from one coordinate system. But as with linear momentun 
I desire even more than this. Even if I were to look at this same collision 
from any reference frame in the nothingness, energy would still be conserved 
although the numerical values and shape of the energy cubes will not be the 
same for each coordinate system! 801 
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FIG 64-1 




(79) It has always bothered me (and from reading the literature, apparently no 
one else) that out of “massless" photons it is possible to produce particles having 
rest mass. One such example, which occurs in bubble chambers used to observe 
elementary particles, is called “pair production”. A heavy gamma photon is seen 
to simultaneously decay into a positive and negatively charged electron both hav- 
ing rest mass. It is often argued that photons only have mass when traveling at 
velocity c. But the fact remains, in this case, when you stop them dead in their 
tracks in the form of electrons, they are not massless. There is good intuition to 
be gained by giving the photon a rest mass and to consider that when the electrons 
appear, part of the activated energy backing the photon mass has simply gone 
into storage in the form of potential rest mass energy. 

(80) It is absolutely uncanny how this works. Consider the SAME collision shown 
in Figure 64-1 , but now looking outward from coordinate system S in which mass 
a is now stationary as shown in Figure 64-2. Relative to the stationary frame S, 
system S' is now moving to the right with velocity v = ,866c. And within this 
system S', mass p is still moving to the right with velocity u( s = ,866c. The velocity 
of mass p as seen by observer S is 


y 4 - ii ' 


,866c + ,866c 



= ,9897c. 


(,866c) 2 


The increase in mass p as seen by an observer in the S frame is 



This can be interpreted as an energy cube with rest mass m 0 and photon mass 
m p = 6 m a . The total energy T of the system before the collision is 

T = rest mass p + kinetic energy mass p (K) + rest mass a 


= m„c 2 


+ 6 m p c 2 


+ m 0 c 2 - 8 m 0 c 2 


After the collision the composite particle has no velocity in the S' frame, but this 
frame is itself still moving with a velocity v = ,866c relative to the S frame. 

The increase in mass of the composite mass M as seen by observer S is 



This can be interpreted as an energy cube with rest mass 4 m 0 and photon mass 
4 m p . The energy after the collision is 8 m„c 2 and energy is conserved, as it must 
be. 


FIG 64-S 




In Tables 64-A and 64-B I have summarized the energy and momentum values 
before and after the collision as seen looking outward from both the S and S' 
I coordinate systems. 


TABLE 64-A 

SYSTEM S STATIONARY 


BEFORE COLLISION 


AFTER COLLISION 


MOMENTUM ENERGY 


ENERGY MOMENTUM 


MASS a 
MASS B 


-1.73 M q C 
+ 1.73 M C 


2 M q C z 
2 M o C 2 


4M 

o 


0.00 


COMPOSITE 
MASS M 


TOTAL 


0.00 


4M o C 2 


4M C 2 

o 


0.00 


TOTAL 


TOTAL ENERGY AND 

DIRECTION LINEAR MOMENTUM 
CONSERVED BEFORE AND 
AFTER COLLISION 


TABLE 64-B 

SYSTEM S STATIONARY 


BEFORE COLLISION 


MASS a 
MASS 0 


MOMENTUM ENERGY 


0.00 

6.928 M C 

o 


Mq C^ 
7 M C 2 

o 


AFTER COLLISION 


ENERGY MOMENTUM 


8M C 2 

O 


6.928 M o C 


COMPOSITE 
MASS M 


TOTAL 




6.928 M q C 


8M o C 2 


8M q C 


6.928 M q C 


TOTAL 


Zf 

—TOTAL ENERGY AND 


DIRECTION LINEAR MOMENTUM 
CONSERVED BEFORE AND 
AFTER COLLISION 
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I also want to derive mathematically the relationship between linear momentum 
and energy as seen by different systems. In Figure 64-3 I have shown mass a 
moving at velocity u,' parallel to the X' axis in system S'. The energy of mass a 
in this system is 



The linear momentum of mass a in this system is 



Now consider the system S' to be moving at velocity v relative to another system 
S. As an observer looks outward from system S, what energy and linear momen- 
tum does mass a have in this frame of reference? Its velocity as seen by observer 
S is given by 


u x + v 

1 + ~ 
c 2 


The total energy of mass a as seen by observer S is then 


E = m a c 2 


m 0 c 2 



Likewise, the linear momentum of mass a as seen by observer S is 


Px = m„v K 


m 0 v x 



If the value of v x in terms of the velocity v of system S' and the velocity of u x of 
mass a within that system is substituted in the last two equations, eventually the 
following relationships between the two systems can be obtained: 


E 


E' + v p x 



Eq. 64-1 



Eq. 64-2 




FIG 64-3 



In Table 64-C I have shown the numerical relationships between the variables in 
Equations 64-1 and 64-2. 


TABLE 64-C 


v x 

U k 

V 

P k 

p x 

E' 

E 

C UNITS 

C UNITS 

C UNITS 

M 0 C UNITS 

M 0 C UNITS 

M q (C UNITS) 2 

M q (C UNITS) 2 

SEC 

SEC 

SEC 

SEC 

SEC 

SEC 2 

SEC 11 

■0 0807 

n occ 

n occ 









b.Udz! — 

if 

7.0 » 

0.9995 

0.968 

0.968 

3.857 

30.742 

4 

30.76 

0.9999 

0.986 

0.986 

5.913 

70.925 

6 

70.93 

0.999968 

0.992 

0.992 

7.858 

124.5 

8 

124.5 

0.999987 

0.995 

0.995 

9.962 

199.5 

10 

199.5 

0.9999999 

0.9998 

0.9998 

49.987 

4,998.5 

50 

4,998.5 

0.99999999 

0.99995 

0.99995 

100 

20,064.0 

100 

20,064.0 


SPECIAL CASE BEING CONSIDERED 
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FIG B4-4 


Consider a specific case taken from Table 64-C where 

v = ,866c 
Ux = ,886c 
v x = ,9897c 

In Figure 64-4 I have constructed an energy cube which shows the energy and 
linear momentum for mass a as seen by observers in both systems. To observer 
S', mass a has rest mass m„ to which an equal amount of photon mass m p has 
been added. To observer S, mass a has rest mass m 0 to which a photon mass 
6 m p has been added. The linear momentum as seen by each system corre- 
sponds to the surface areas shown shaded on the front of the cube. It is also 
interesting to note that for high velocities the numerical values of p and E are 
essentially the same except for a factor of c. Why? By looking at the energy cubes 
it can be seen that mass a has reached such a high velocity relative to observer 
S that almost all of the front surface area of the cube represents its momentum 
and this area multiplied by c is its total energy. 
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I have shown how linear momentum is transformed for mass a moving along 
the +X axis. But what if it were to move along the +Z' axis perpendicular to the 
movement of system S'? In Figure 64-5 consider mass a moving at velocity u' z 
along the +Z' axis. The linear momentum of mass a in this system is 


Pz = m, x u z 


m 0 u' 2 



Now consider system S' to be moving at velocity v along the X axis relative to 
another stationary system S. The velocity of mass a along the Z axis as seen by 
system S is 



And because of the velocity of system S' along the X axis, the direction of mass 
a as seen by system S is along velocity vector u and its linear momentum in this 
system is 


Pz = 


mM 




The components of velocity vector u are simply v 2 and v as related by 

u 2 = v 2 + v 2 

Substituting in the value of v z in terms of u' into this equation gives 


u 2 = v 2 + u’ 2 \ 1 - - 


Then 
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FIG 64-5 


y 


c I 2 


Pz 


Thus, the momentum as seen in the + Z direction is the same for both systems. 
Consider a specific case where 


v = ,866c 
u', = ,866c 


I have shown the energy cubes for mass a as seen by observers in both systems. 

An observer in the S' system will see mass a moving only along the +Z' axis. 
The total energy in this system is 


£' = 


m„c 2 


m„c 2 


V'-S J 7 


(,866c) 2 


= 2 hri.c 2 


The momentum along the +Z' axis is 


mu' 



= 2 m 0 (.866c) = 1.732 m 0 c 


An observer looking outward from system S will see mass a moving along velocity 
vector u. The component of u in the +Z direction as seen by this system is 


v, = 



= ,866c 



(.866c) 2 

c 2 


= ,433c 


The component of u in the X direction is simply the velocity v = ,866c of system 
S'. The magnitude of u is then 


u = Vv 2 + v 2 


= V (,866c) 2 + (,433c) 2 = ,9682c 
The energy cube of mass a as seen by observer S is 


m a c 2 


m„c 2 


J'- L 


9682c) 2 


= 4 m„c 2 


The component of momentum along the +Z axis is 
m 0 v z 


Pz = 


I 


= 4 m 0 (.433c) = 1.732 m a c 


Note that p; = p z = 1.732 m„c. 
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RELATIVISTIC 
ANGULAR MOMENTUM 


Because I made the design decision not to allow mass in any reference 
system to have a velocity greater than c , it was necessary to redefine 
direction linear momentum. And because of the same decision, I must also 
redefine direction angular momentum. I have already defined angular 
momentum as rest mass covering the nothingness with its position vector. 
But I must now take into account photon mass used to give this rest mass 
velocity. I can then redefine angular momentum as 


m o vr 


1 = m v r 



Consider Figure 65-1Awhere I have shown mass a having a position 
vector r. = 1 C unit moving at a constant off line velocity v = 0.866c 
around the central coordinates of system S . The angular momentum of 
mass a is then 



1 = 


Also shown is the initial energy cube for mass a , the vector perpen- 
dicular to its plane of movement representing its angular momentum. I now 
decrease the length of the position vector r and because no outside force 
acts on mass a , the angular momentum of the system is conserved. As 
position vector r is decreased, the off line velocity will increase and more 
force will be required to make it move in a circular path. In addition, the 
energy of mass a will increase— this energy being supplied internally from 
energy already existing within the system. 


FIG 65-1 




INITIAL ANGULAR 
MOMENTUM 




FINAL ANGULAR 
MOMENTUM 



In Figure 65-1 B I have decreased the length of the position vector to 
r f = 0.449 C unit. The off line velocity increases to v = 0.968c and the 
angular momentum is given by 



m Q (0.968c) (0.449 C unit) 
(0.968^ 


1.732 


m Q (C units) 2 
second 


While the angular momentum is conserved and remains constant, the total 
energy cube does not and increases to 4 m Q c 2 . In Table 65-A I have 
shown how the off line velocity and mass change as the position vector of 
mass a is decreased. 

Another form in which angular momentum can be expressed is in terms 
of an angular velocity u> as 


l = Iw 

wherel= moment of inertia of mass a . 

But now it becomes necessary to redefine the moment of inertia in terms of 
a total mass m which is a composite of both rest and photon mass so that 



Eq. 65-3 


Also, the total energy in terms of the moment of inertia and angular velocity 
can be expressed as 


E =1 co 2 Eq. 65-4 

In Figure 65-2 I have constructed energy cubes for mass a using these 
variables. The relationship between off line velocity v and angular velocity 
is 


v = r co. 

When all the energy in each cube is engaged, both rest and photon mass will 
be moving with an off line velocity v = c . 


r 

C UNITS 

V 

C UNITS 

SEC 

m 

m Q UNITS 

1 

m Q r(C UNITS) 

SEC 

1.00 

0.866 

2 

1.73 

0.449 

0.968 

4 

1.73 

0.293 

0.986 

6 

1.73 

0.220 

0.992 

8 

1.73 

0.173 

0.995 

10 

1.73 

0.035 

0.9995 

50 

1.73 

0.0173 

0.99995 

100 

1.73 


FIG 65-2 
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The dimensions of the total energy cube is then defined by 


v _ c 
r r 


Eq. 65-5 


Note that the substitution of this value in to Equation 65-4 gives 


E = Ioj 2 = m r 2 -2— = m c 2 

r 2 


as is expected. The dimensions of the initial mass a energy cube is 


_£ _ c _ 1 radian 
r. 1 C unit second 


The initial total energy cube of mass a is 


m r 2 w 2 
E = Icj 2 = -2 


c* 


2 m o (1 C unit) 2 { \ IS ^L = 2 m c 2 
(second) 2 ° 


The angular velocity of this cube that is engaged is 


_ _v_ _ 0.866c _ 0,866 rad 
i r ; 1C unit second 


The energy engaged in the cube is 


2 2 
m r oj 

g _ o l | 


v 2 

'-5 


2 m Q (1C unit) 2 (0866 ra -^ = 1.5 me 2 
(second) 2 ° 


This is equivalent to an energy cube having photon mass m = m Q with half 
of its rest mass energy activated to give it velocity v = 0.866c . 


The dimension of the final mass a energy cube is 


co 



c 

0.449 C unit 


2 22 rads 
second 


The final total energy cube is then 


E 


2 2 
m o r f w 



4 m 0 (0.449 C unit) 2 (2-23 rads) 2 
(second) 2 


4m o c 2 


The angular velocity of this cube that is engaged is 


= v_ = 0.968 c 

f r f 0.449 C unit 


2.155 


rads 

second 


The energy engaged in the final cube is 


4 m D (0.449 C unit) 2 < 2 ' 155 rad f = 3.75 m n c 2 
(second) 2 


This is equivalent to an energy cube having photon mass m = 3 m with 
three fourths of its rest mass energy activated to give it velocity v = 0.§68c . 

Finally, although I have only considered how angular momentum is con- 
served looking outward from one coordinate system, regardless of what 
system I look outward from in the nothingness, direction angular momen- 
tum will be conserved — although the energy cubes will not have the same 
dimensions when seen from different frames of reference. 
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RELATIVISTIC FORCE 


I have seen how mass having velocity relative to any stationary reference 
frame can be thought to be a mix between two opposite extremes — that of 
rest and photon mass. The rest mass energy represents total potential energy 
that can be activated at some future time. The photon mass energy is total 
kinetic energy that has already been activated giving photon mass velocity c. 
A special case is shown in Figure 66-1 where to rest mass m I have added 
a photon mass equal to 4 m p (m p = m p ) . This mix of photon and rest 
mass will result in a composite mass 5 m p moving at velocity v = ,9798c . 
The total energy of this combination is 5 m Q c 2 and of this total, the energy 
activated is 


5m 0 (,9798c) = 4.8 m p c 2 

For the most part, I have only looked at the end result of adding photon 
and rest mass, as though the mix took place instantaneously. But in real- 
ity, the mix must occur over a period of time as defined by the movement of 
the photon in a reference system. 



c 



And not only may it occur over a period of time, but also over distance be- 
tween mass in the nothingness— this distance again defined by the movement 
of the photon. In Figure 66-2 I have shown a smaller mass a separated 
from mass (3 by a distance d Initially both masses are at rest. But be- 
cause I have given them the ability to see each other through the nothingness 
they will start accelerating in line toward each other, both experiencing an 
equal and opposite force. Using energy within the system, each mass will 
move toward the common center of mass. But the much larger mass /? 
will essentially remain stationary with most of the motion and energy 
being acquired by the smaller mass a . However, this energy is not applied 
instantaneously, instead being applied over a time equal to four seconds as it 
moves a distance d through the nothingness. For the system shown, time 
is the movement of the photon along the +Z axis and when a photon has 
moved 1 C unit of length along this axis, one second of time has passed. 
And during each second of time, photon mass m p having an energy equal 
to m p c 2 is added to mass a . This added photon mass can be thought of 
as the "power" of the cube— the rate of change of energy of the cube per 
second. Consider this process between time t=1 and 2 seconds as shown 
by the energy cubes in Figure 66-3. Mass covering the nothingness with 
velocity is momentum and any change in this momentum means that a 
force is being exerted on the mass. Thus, force is a change in momentum 
with time. Stated mathematically 


F 


Ap 

At 


At t = 2 seconds the final momentum of mass a is 


p f = m a v f = 3 m p (.943c) = 2.828 m p c 


At t = 1 second its momentum was 

Pi = m a Vj = 2 m 0 (.866c) = 1.732 m p c 

The change in momentum with time is equal to the force on mass a or 

Ap p f - P| (2.828 - 1 .732) m Q c A ( 1 .09638 m p c) 

At At (2-1) second 1 second 

where the symbol A represents the change in momentum occurring. The 
momentum of any mass is determined by both its mass and velocity and a 
change in either will result in a change in the momentum. This can be ex- 
pressed mathematically in the form 


F 



Am 



Eq. 66-1 


where 


v f = the final velocity reach by the mass. 



n 

5 

0 ) 

0 ) 

■ 

IU 



p. = 2 m 0 (.866c) 
= 1.732 m 0 c 


p f = 3 m 0 (.943c) 
= 2.828 m Q c 


FIG 66-3 


The first term represents the change in momentum because the velocity is 
changing. The second term represents the change in momentum because 
the mass is changing. Insight can be gained by considering the change in 
mass and velocity separately to see how each affects the total change in 
momentum. Again consider the special case where photon mass is being 
added to mass a between t=1 and 2 seconds. The graph in Figure 66-4 
shows how the value of mass a changes with velocity. The change in 
velocity during the time considered is 


Av _ ( .94281 - ,86602)c _ ,0768c 

At second second 

IF mass a maintained a constant rest mass m Q over this velocity range, 
the force on mass would be 

_ Av a(.0768 iti c) 

F = m — = 9 — 

At second 

But this is not what happens. By the time it reaches a velocity v = ,866c , 
its mass has doubled due to the addition of photon mass. If mass a main- 
tained this same increased mass m over this velocity range, the force being 
exerted on it would be 


F = 


Av 


At 



2 m Q (,0768c) 


A (.1535 m G c). 


second 


second 


FIG 66-4 
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But as shown by the graph, even while mass a is being accelerated from 
velocity v = ,866c to ,943c it is taking on still more photon mass m =m 
to accomplish this increase in velocity. Using Equation 66-1 which P allows 
for this increased mass while the velocity is changing gives 


F = 



Am 

At 


(,07678c) 

2 m 

° second 


m o 

+ (,9428c) 

second 


.1535 m Q c .9428 m Q c A( 1 09638 m Q c) 

+ — . 

second second second 


This value is the same as that previously obtained using the energy cubes. It 
is also interesting to note that even though the added photon mass is 
supplying the energy causing the increase in velocity, it appears as if it were 
a rest mass m Q to which an added force must be given in order to accelerate 
it from zero to its final velocity ,9428c . 

Finally, while the force on any mass can be determined by its change in 
momentum, the value obtained will depend on the time interval involved. 
As I consider the change in momentum over shorter time intervals, a more 
accurate determination of the force can be made until a value for an 
"instantaneous" force is arrived at given mathematically by 


m 

(81 



V 2 ] 

3 

1 c 2 

2 


This equation applies only to an in line force where both the velocity and 
acceleration vector are parallel to each other. This will result in a change 
in the volume of the energy cube. If the force is applied off line with the 
acceleration and velocity vector being perpendicular to each other, then the 
force serves only to turn the mass in the nothingness without adding addi- 
tional photon mass. In this case, Am = 0 and the force is given by 
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1 


Taking the derivative of the second te'm 


[mjx) 5 ] = 



(81 ) It is necessary to use a mathematics called differential calculus to derive this 
equation. If you are acquainted with differential calculus, you may appreciate the 
following definition. 

Calculus: the art of determining the value of what it would be if it were possible 
to; the fact that if it did, there would be nothing at all— not withstanding. Popularly, 
and with some justification, supposed to be some form of black magic. 


The “magic” is performed starting with Equation 66-1 

_ m Av v A m 

F ~ ir * a r 

I have rewritten this equation in the form 

_ dv dm 
F = m Vt + v ^ 

where - 7 -, ^ = the instantaneous change in mass and velocity. 
at at 


F = 


Let 


Substituting this derivative back into Equation 66-1 gives 



(82) With this I end my discussion of special relativity. All through this presentation 
I have used extensively the concept of the photon having a rest mass. But is there 
any reality to this? After all, the amount of photon mass added to the rest mass 
is different for each coordinate system. Even a photon will differ in mass depend- 
ing on the reference system from which it is viewed. Which system really gives 
the correct value of the photon mass? Perhaps the ideas I have presented here 
can assume no greater reality than to be applied to one's own coordinate system 
and let it go at that. But even at that, there is a great deal of intuition involved 
here as I have tried to show. Indeed, there is seldom any reason given why mass 
increases with velocity — it just “mystically” does. Also, the concept of photon 
mass combined with the idea of the energy cube has an incredible problem solving 
power if nothing else — and that is a reality. 

Finally, one last word. If photon mass does have any reality at all, there does 
exist a point within a system which does not move, but all mass in a system 
moves in relation to — the center of mass. It is the energy cubes generated by 
velocity relative to the center of mass that gives a better indication of what is really 
happening. And it should not be ruled out that the total universe has a unique 
center of mass. 


c 
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REFLECTIONS VII 


When I first discovered what possibilities existed, I defined them using a 
constant rest mass. But in order to achieve the movement of rest mass itself, 
I mixed it with photon mass. And as long as the velocity of this rest mass 
does not approach the velocity of light, my original definitions are still an 
excellent approximation because the photon mass is minimal compared to 
the rest mass involved (even at velocities approaching half that of light, the 
rest mass gains only an additional .15 m Q ). Also using the original defini- 
tions based on a constant rest mass I proceeded to formulate conservation 
laws needed as a base on which to construct an organized complexity. How- 
ever, as the velocity of the rest mass appraoches c , photon mass takes on 
a significant part of the total mass and it was necessary to redefine my basic 
definitions. But even with this redefinition, I was able to retain the conser- 
vation laws without which a complexity cannot exist. Having developed the 
fundamental groundwork on which a complexity can be built, I can now 
proceed in the design of the complexity itself* 82 *. 
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I exist; and mass, the dent in the nothingness also exists. Its most interest- 
ing property is that it is bounded. That is, only so much of it exists as op- 
posed to the nothingness which is virtually unlimited. The fact that there 
is only a limited amount of mass is what distinguishes it from the nothingness. 
When I first encountered mass, only two states existed— two extreme states. 
Somethingness existed and nothingness existed. And it was a sharp division 
with no intervening states as represented in Figure 68-1 . 


FIG 68-1 


SHARP DIVIDING LINE 



The two extreme states are rather uninteresting. What I want to do is 
create an intermediate state, a combination of mass and nothingness as re- 
presented by Figure 68-2. And what is the significance of doing this? It is 
my ability to blend mass and nothingness to create a variable density mass 
that will, to a great extent, determine the complexity I can achieve. 
Indeed, any reality I can create or imagine will consist of the following 
possibilities: 

(A) Mass forming length with other mass 

(B) Mass having linear or off line velocity relative to other mass 

(C) Mass having linear or off line acceleration relative to other mass. 

And it is by using these possibilities that complexity in the form of a variable 
density can be built. But what factors determine the complexity reached by 
the variable density? And in particular, can I build a stable variable density? 


FIG 68-2 



Consider Figure 68-3 where I have constructed several mass systems using 
mass in the form of neutrons taken from the main body of mass located at 
UDC. It is with these unit building blocks, the neutrons, that I shall attempt 
to build a variable density. As always, the movement of mass in these 
systems is compared to the movement of a photon which is my reference 
mass. Four different types of systems are shown. And each system is a form 
of variable density in that nothingness surrounds the neutrons within the 
system. In system (A) only length exists. Mass in the system does not see 
other mass. Each neutron is totally independent of any other neutron. 
It cannot evolve. This is the final form. And only if mass outside the system 
sees it is change possible, and then it will still not act as a unit entity. There 
must be more interesting possibilities. In system (B) only velocity exists. 
Neutrons see other neutrons in the system only when a collision occurs. 
Otherwise, no acceleration exists meaning mass does not see other mass 
through the nothingness. This system does evolve. As time passes, the 
original space occupied by the system becomes more diluted evolving toward 
total nothingness. The greater the velocity of mass in the system, the faster 
the process occurs. In system (C) only acceleration exists. Mass sees mass 
through the nothingness and in a manner that the neutrons in the system 
try to move away from each other. The result is a system which actively 
moves toward total nothingness. How hard mass sees mass through the 
nothingness (field force) determines the rate of the process. In system (D), 
again only acceleration exists. Mass sees mass through the nothingness' 
but in a manner that results in the neutrons moving toward each other. This 
system evolves into a smaller core of solid bulk mass. 

It would be difficult to build structure out of a constantly expanding 
variable density as in system (B) or (C). For any stable structure to result I 
need a design where the ratio of nothingness and mass remain farily constant. 
This does occur in system (A), but it does not act as a unit building structure 
and other mass can simply move through it— no solidity exists. System (D) 
is also a possibility, but it does not lead to a true variable density since after 
the neutrons become bound together it is essentially no different than one 
solid mass. Then only the two extreme states of mass and nothingness exist 
within the system — no blending exists. 
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However, there is one very simple way to create a variable density and 
perhaps this is where I should start evolving my design. I can create a system 
where the neutrons accelerate toward each other and vary the density of the 
nuetrons themselves. The resulting structure would have a variable density 
due to the density variation in each neutron creating the structure. Up to 
this point I have only considered the neutron as a sphere of solid bulk mass. 
A waste; the mass in the center of the sphere which could be used to build 
structure is lost. In addition, it takes more energy to move it through the 
nothingness— and I only have a limited amount of energy available. A better 
design is simply a spherical shell of solid bulk mass as shown in Figure 68-4. 


FIG 68-4 



It uses less mass and requires a smaller amount of energy to move it. It 
also allows me to construct a variable density by adjusting the thickness of 
the shell. This design will not be the final configuration of the neutron. 
However, it will serve as a model for the time being until a more sophisti- 
cated design can be devised® 3 *. 

A variable density constructed from this type of neutron is shown in Figure 
68-5. Again, why do I want variable density to exist? Because I want to 
build complexity and it is one of the few options I have to work with. 


FIG 68-5 


VARIABLE DENSITY 
USING SPHERICAL 
SHELL NEUTRONS 
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I could build a universe where mass did nothing more complicated than 
colliding with each other. But a more interesting possibility is the ability of 
mass to interact with mass through the nothingness. When mass is able to 
accelerate another mass through the nothingness, then a field force exists be- 
tween them — mass sees each other. It is a form of communication. But as 
any mass looks outward into the nothingness, what characteristics can its 
ability to communicate with other mass have? They are really quite limited 
and include the following: 

(1) How "hard" it can communicate with other mass; namely, how much 
ability does it have to accelerate other mass? 

(2) What is the range and direction of its ability to see other mass? 

(3) Does it look equally hard at all mass in its range or does it selectively 
choose what mass it looks at? 


How would I design mass to see each other in the most logical manner? In 
Figure 69-1 I have separated two neutrons of different variable density from 
the main body of mass. I want them to see each other through the nothing- 
ness and form a single more complex variable density consisting of two bound 
neutrons. What determines the acceleration between the two masses? 
Exactly what are some of the possibilities that this ability to see each other 
could be based on? 


FIG 69-1 



They include: 

(A) Random acceleration. 

(B) Acceleration determined by mass. 

(C) Acceleration determined by the separation between the masses. 

(D) A combination of both mass and separation determines the acceleration. 

These are not the only possibilities. Actually, the type of acceleration can 
be designed in any manner I so choose depending on how I distribute the 
energy associated with the mass. But a force based directly on mass seems 
useful. If I scatter the mass through the nothingness, I need some force to 
bring it all together so that a complex variable density can be built up. And 
having a force based directly on mass would assure that no mass wbs 
excluded. But why am I even scattering the mass through the nothingness 
and then bringing it together when it is already together? To mix it with the 
nothingness thereby creating a variable density; one solid chunk of bulk 
mass has limited design potential. 

Designing a force based directly on mass seems to be a logical starting 
point. Again consider neutrons a and /3 having different variable densities 
separated a distance r in the nothingness (Figure 69-1). Should the force 
each experiences depend on just one or both masses? It must depend on 
both masses. Why? I have already made a design decision that only mass 
outside a system can make a system accelerate. If the force is a function of 
only one mass, then the forces within a system are not equal and opposite 
if different variable density neutrons are involved. I must make the force 
experienced by each mass depend on both masses to insure that they are 
equal and opposite. Consider that this force between the two neutrons 
varies inversely with mass or 


F 


1 


m a M (3 


Then as the mass of the neutrons increased, the ability to see each other 
would decrease. If 1 am designing acceleration into mass to bring it together, 
then it is a poor design. As more neutrons are added to the collection, it 
becomes less stable and no binding can result. A force that depends directly 
on mass is more logical choice. More mass present in the system would lead 
to more binding occurring between the neutrons and a complexity could be 
built up. Mathematically 


Because this force will be able to see other mass through the nothingness, 
the separation between mass should influence the design. One possibility is 
to make the force directly proportional to the separation. But this would be 
an extremely illogical choice because the greater the separation the greater 
the force the two neutrons would experience. It would mean that for two 
neutrons close to each other the force would disappear and yet they would 
be able to influence neutrons on the other side of the universe. Another 
more logical possibility is to make the force inversely proportional to the 
distance separating the two neutrons resulting in a greater force as the sepa- 
ration decreases. This localizes the force and sets a limit as to how large the 
force can become. That is, after the neutrons are as close to each other as 
possible, the force has reached a maximum limit and cannot increase. 
Mathematically 


1 

F 

r 

By combining the effects of both mass and the separation between the two 
neutrons, the field force— the ability of mass to see other mass throught the 
nothingness is given by 


m a M g 

r 

An equally important consideration is the way this force looks out into 
the nothingness. I am designing the field force so that mass can communi- 
cate with other mass. And because this other mass can be located at any 
point in the nothingness, I want it to be able to look in all directions. This 
requires that the field force is able to make a spherical search pattern in the 
nothingness that surrounds it. In Figure 69-2 I have shown two neutrons a 
and 0 separated a distance r in the nothingness. The radius of neutron a 
is r a and so that it can see in all directions, its field force is spread evenly 
over its spherical surface 4 7r r^. 

I cannot make neutrons with an unlimited ability to see other neutrons. But 
consider that I can at least hold this field force constant on concentric spher- 
ical shells in the nothingness surrounding the atom. The area of these con- 
centric shells will increase with the square of the distance and even though 
the field force remains constant, it must spread its ability to see other mass 
over a greater surface area. In this design, the force would decrease with the 
square of the distance. Mathematially 


For neutron (3 located on a concentric shell at a distance 5 r fl , the field 
force of neutron a must spread its influence over an area 25 times larger 
than exists at its radius. Consequently, the force it exerts on neutron /3 at 
this distance is only 1 /25th as large. 

I am going to give this field force that depends on the mass of the neutron 
a special name. I shall call it GRAVITATIONAL FORCE. 
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It is possible to design field force with different abilities to see mass as far 
as range and direction are concerned. But the end result of any field is this: 
mass accelerating through the nothingness. I am not building a universe in 
which mass accelerates randomly. It accelerates because mass sees mass. It 
accelerates because field force is going to be designed into the rest mass that 
will form the structure. Mathematically, in the case of the gravitational 
force, this can be stated 


m a M /3 

F = m a a a = M (3 a /3 

r z 

The above proportionality represents a cause and effect relationship. The 
effect seen is mass accelerating as given by the left side of the proportion. 
The cause of this effect is the field force as given by the right side of the 
proportion. Note that it is only a proportion. To make it into an equality, 
I must add a proportionality constant G . Why? There are two reasons: 

I am trying to relate a force concentrated in a small volume of the nothing- 
ness, namely the neutron mass, to a force smeared over a large volume of 
the nothingness in the form of a field. The proportionality constant is 
needed to equate the units of measurement on both sides of the pro- 
portion* 84 ’. Also, it determines the numerical strength with which the 
field force sees other mass. Using the proportionality constant G , I can 
write the following equality: 


F = m Q a a = a p 


G m a 


The greater the numerical value of G, the harder mass will see other mass. 
The exact value will have to be chosen taking into account overall design 
considerations. 

Finally, for a complete description of the gravitational field force, I need 
to define its direction. Because this field only sees radially outward, the 
communication between mass will occur in an in line direction between the 
center of mass of the particles involved. By including a direction vector r 
in the gravitational field force equation I am able to express not only the 
magnitude but also the direction of the field force between the two masses. 
Also needed is some method to denote if the field force between mass causes 
them to accelerate toward or away from each other— whether an attractive 
or repulsive force exists. I shall do this in the following manner: 


(A) If the field force between mass is repulsive resulting in mass moving 
away from each other it is positive. 


(B) If the field force between mass is attractive resulting in mass moving 
toward each other it is negative. 

The gravitational force is attractive and its final mathematical form is 

-Gm a M p i 

F ^ Eq. 70-1 


Field force, like any other force, can affect mass in two different ways: It 
may change its direction without changing its energy. Or it may see mass in 
such a way as to change its ability to cover the nothingness. And in this last 
instance, it becomes necessary to associate a field energy with the field force. 
As I have represented rest mass and its energy using a cube, I am also going 
to represent field energy in a similar manner. Because field energy attached 
to structure rest mass will be responsible for making other mass move through 
the nothingness, an energy cube containing both rest mass and field energy 
can be constructed. Consider Figure 70-1 where two neutrons a and |3 of 
equal mass m are shown separated by an "infinite" distance* 85 *. 


FIG 70-1 



Initially, I want to consider the case where they have no ability to see 
each other through the nothingness and the energy cubes are only rest mass 
energy (86) . To be able to see each other I must build a force field into each 
neutron. I can do this by taking part of the rest mass energy of each neutron 
and smearing it outward into the nothingness. I have represented this pro- 
cess by the combined rest mass-field energy cubes shown in Figure 70-2. 



The dark band inside each rest mass cube represents the photons used by 
the internal rest mass to create its gravitational field. But each neutron does 
not use this internally generated field to move itself through the nothingness. 
Mass moves through the nothingness because it sees other mass. It is the 
exchange of field photons between the two neutrons that causes them to 
move. Thus, neutron (3 acts as a source of photon field energy and this 
photon energy is transferred to neutron a which causes it to accelerate. 
In like manner neutron a acts as a source of photon field energy and by 
neutron 0 acting as a sink for this energy it is also able to accelerate. I 
have shown the energy cubes as they appear with the two neutrons an 
inifinite distance apart. At this stage the field energy cubes represent 
total potential energy. But as each neutron begins absorbing photon mass 
from the other's field and moving toward the common center of mass, the 
field energy cube is converted into kinetic energy. 

I need to first examine more closely the dimensions of this field energy 
cube. In Figure 70-3 I have shown the total field energy cube of one of 
the neutrons in this system. Consider the force experienced by neutron 
a as given by 


F 


a 



= -m a g (m a = m 0 = m) 


g = 


G m ff 

” 7 ” 


where 


Eq. 70-2 



I am going to give the term g a special name. I shall call it the GRAVITA- 
TIONAL FIELD STRENGTH because it determines the magnitude of the 
acceleration felt by neutron a . The field strength depends on how mas- 
sive neutron (3 is and the distance between the two neutrons. And unlike 
the gravitational constant G , it may have any value. The value of g when 
both neutrons are an infinite distance apart is 


G m 0 



And this will form one dimension of the field energy cube. The mass m of 
neutron a will be used as another dimension. A vertical line on the face of 
the cube at each value of the field strength will represent the INSTANTA- 
NEOUS force at that distance. Then the right-hand edge of the front sur- 
face represents the minimum force possible. 
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The left-hand edge represents the maximum force or 


F MAX m a 


Gm 0 


m g 


where (2 r ) = twice the radius of neutron a and the minimum distance 
the two centers of mass of the neutrons can approach. The entire front 
surface of the cube represents the SUM TOTAL FORCE exerted on neutron 
a . This total force acting over an infinite distance which forms an- 
other dimension of the cube generates the total field energy cube. One other 
important point needs to be made. While I have considered neutron a 
accelerating because of the field generated by neutron /3 , I could just as 
well considered neutron |3 accelerating because of the field produced by 
neutron a . Actually, the field force cannot be assigned independently to 
any mass in the system because its value depends on both masses. However, 
as with any system, the relative size of the masses will determine how the 
field energy is divided— the smaller mass getting a larger share of the energy. 

In the system shown, both neutrons have equal mass and the field energy 
will be divided equally between them. Finally, using the sign convention 
already established for force, field energy resulting in mass accelerating 
away from each other will be POSITIVE. Field energy resulting in mass 
accelerating toward each other will be NEGATIVE. The gravitational field 
energy is negative and I have represented this by the arrow downward on 
the mass dimension of the field energy cube. 

In Figure 70-4 I have shown the energy cubes of the two neutrons at an 
intermediate position as both move toward the common center of mass. 

FIG 70-4 


z 
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Half of the field energy has been given to each neutron. The shaded section 
of the field energy cubes represent transferred field energy and this appears 
as photon mass added to the bottom of each rest mass cube. The unshaded 
section of each field cube represents field energy not yet exchanged between 
the neutrons. The final result of this photon exchange is shown in Figure 
70-5 in which all of the field energy has been transferred. Not only does 
this transferred field energy give each neutron velocity, but in addition these 
photons also activate internal rest mass energy giving each neutron still more 
velocity. At the center of mass both neutrons collide. But because both 
neutrons are trying to "push through" each other, neither mass is able to 
move and both come to a complete stop. The final energy cubes now con- 
tain rest mass energy, transferred field photon energy and internally acti- 
vated photon mass. Should I maintain this as the final configuration of the 
energy cubes? This decision will require some more thought. 


FIG 70-5 



(83) Of course, this is not what a neutron really looks like. But in order to be 
absolutely certain the best possible design is chosen, it is instructive to consider 
other possibilities. Why is anything designed the way it is? Because it is sym- 
metrical? Because it is mathematically elegant?Because it “unifies” all your con- 
cepts into some grand desigrf? This may be part of it; but the overriding factor is 
always to get something that works. And the final design may simply reflect the 
fact that the first 999 designs did not. 

(84) In Figure 70-6 I have shown a system having a large mass (3 and a much 
smaller mass a. Both experience an equal and opposite gravitational force. But 
because mass a is smaller it experiences a much greater acceleration. Mathe- 
matically, m a a is what mass a is doing, namely accelerating, while 

G M ti m a 
r 2 

is what is making it accelerate, the gravitational field. Without G 
m„a t (is not equal to) 

neither in magnitude or units, but is proportional to these factors. The factor G is 
needed to make what happens agree in units and magnitude with the field that 
is making it happen. Consider the units of measurement in the meter, kilogram 
second system most commonly used in physics. Applied to the above proportion 
and neglecting numerical values, it becomes 

(kg)(meters) (kg) 2 
(second) 2 * (meters) 2 

If the proportionality constant is given units of 

(meters) 3 

(kg)(second) 2 

then 

G Mjm a 

m a a = f — 

r 2 

(kg)(meter) _ (meter) 3 (kg) 2 _ (kg)(meter) 

(second) 2 (kg)(second) 2 (meter) 2 (second) 2 


which is the desired equality. 
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I have considered the gravitational field when both masses are equal. 
Another interesting possibility occurs when one mass is much larger than 
the other. In Figure 71-1 I have built mass 1 3 out of a large number of 
bound neutrons. In the nothingness surrounding it I have placed two single 
neutrons having different densities. All of the masses shown both generate 
and absorb photon field mass. But because mass (3 is so much more mas- 
sive, it absorbs only a small fraction of the energy from the gravitational 
field. Most of the photon field energy is given to mass a and y resulting 
in an increase in their kinetic energy. And because the magnitude of the 
gravitational field depends on the mass within the system which is almost 
totally contained within mass /3 , most of the rest mass used to create the 
gravitational field is supplied by this mass. Basically then, mass P acts as a 
total generator of field energy while mass a and y act as total receptors 
for this field energy. 


FIG 71-1 



I have shown the corresponding energy cubes in Figure 71-2 modified 
taking this into account; the rest mass energy cube of mass (3 is shown only 
supplying field energy while receiving none in return. Likewise, the rest 
mass cubes of mass a and 7 are shown only receiving field energy while 
generating no field themselves. The field energy cubes represent an inter- 
mediate state when part of the field energy has been transferred resulting in 
the composite rest-photon mass energy cubes of mass a and 7 shown. 

For any smaller mass m falling through the gravitational field of 
mass /3 , the dimensions of the field energy cube at any distance r from its 
center are 


E = m a x 


= m g x = 


m G M pT 

y 


mGMj 

r 


The term 


r 

can be thought of as the photon field energy mass /3 gives to each mass that 
moves through its gravitational field. I am going to give this term a special 
name. I shall call it the GRAVITATIONAL POTENTIAL. The component 
G represents the unit ability given to mass to see each other, mass /3 re- 
presents the size of the generator and the position r will determine how 
much of this generated field will have been absorbed by any mass m as it 
FIG -71-2 moved through this field. 
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In Figure 71-3 I have chosen still another method to show the gravita- 
tional field potential. Radiating outward from mass j3 are field lines repre- 
senting the ability of this mass to see other mass in the nothingness. As mass 
a moves inward along these lines, it absorbs photon energy from the gravita- 
tional field. Perpendicular to the field lines I have constructed EQUIPO- 
TENTIAL SURFACES and their significance is this: The field energy 
absorbed by any mass as it moves from one equipotential surface to another 
is the same regardless of the path taken. Consider mass a located on the 
10 C units equipotential surface at point A and then moving to point B 2.5 
C units distance from mass 0 . Many paths are possible between these two 
points — the most direct along a field line connecting the two points as shown 
by path AB. A less direct route is shown by path ACB. But because I have 
made the gravitational field with only the ability to see in line , the energy 
it absorbs as it moves between these two points is independent of the path 
taken. Consider a special case where 

1000 m 
m 

.588 c units 

10~ 36 (c unitsf 1871 
m (second) 2 

I want to determine the amount of energy mass a picks up as it moves 
through the field generated by mass (3 from a distance of infinity to 
r = .588 C units of length between the two centers of mass. lnTable71-A 
I have shown the energy received by mass a as it moves from infinity to 
various equipotential surfaces surrounding mass /3 . With this information I 
can easily determine the energy it receives moving from one equipotential 
surface to another. 



TABLE 71-A 


LOCATION OF EQUIPOTENTIAL 
SURFACE FROM CENTER 

OF MASS Mp (C UNITS) 

FIELD ENERGY ABSORBED 

BY MASS m a MOVING 

FROM °° TO EQUIPOTENTIAL 
SURFACE (MC 2 X 10' 36 UNITS) 

FIELD ENERGY ABSORBED 
BY MASS m a BETWEEN 
EQUIPOTENTIAL SURFACES 
(MC 2 X 10' 36 UNITS) 

oo 

0 

inn 

10 

100 

inn 

5 . 

200 

200 

2.5 

400 

/inn 

1.25 

800 

Rnn 

0.625 

1600 

inn 


1700 


U.ooo 
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FIG -71-3 




Since every surface is referenced to infinity, I need only find the difference 
in potential between two surfaces to find out the energy taken on by mass 
moving between two such surfaces. Consider the energy difference between 
the equipotential surfaces 5 C and 10 C units of length given by 

GM,, m„ G M-, m„ 

AE = - P a _ P a 

r 5c r 10c 


r 10c 


= - (100 m c 2 ) 10- 36 


As mass a moves inward through the field it is able to gain equal amounts 
of field energy by moving between more closely spaced equipotential sur- 
faces. The energy difference between the surfaces at 0.588 C and 0.625 C 
units of length is 


- G m a I — 


10 36 (C units) 3 (lOOOm)imf 
(seconds) I 2 irrff [£_wffftT 




AE 


G Mp m a 


1 


0.588c 


-U 

r 0.625c 


10~ 36 (C units) 3 (1000 m)fwT [~ 1_ 1_ 

(seconds) 2 (trrlTC-trrrtTr |_0.588 0.625 


= -(100 m c 2 ) 1CT 36 


I have represented the relationship between the ability of mass a to 
absorb field energy and its distance from mass (5 by the energy cubes shown 
in Figure 71-4. The large cube represents the combined rest mass and field 
energy of mass |3 . The smaller cubes represent the change in energy of mass 
a at different points in the gravitational field. Energy is the ability to make 

mass cover the nothingness. I can apply a small amount of this ability over a 
long distance or a large amount of this ability over a short distance in the 
nothingness. Both of these extremes occur as mass a moves through the 
gravitational field. For example, the transfer of the cross shaded section of 
the field energy cube results in a change of the energy of mass a equal to 


FIELD ENERGY 
CUBE 



SMALL ACCELERATION OVER LARGE DISTANCE 


LARGE ACCELERATION OVER SMALL DISTANCE 


d 2 = ,037c 


FIG 71-4 
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where a 1 = the average acceleration across the distance d 1 . 

As mass a moves inward it gradually receives an increasing acceleration. The 
average acceleration is an intermediate value between the initial and final 
acceleration representing a constant equivalent acceleration across the dis- 
tance d, < 88 >. For the case being considered, between the two equipotential 
surfaces at IOC and 5C units from mass /3 

AE =-100 me 2 ( 1 0 -36 ) 
d 1 = (10 - 5) C units = 5 C units . 

Then the average increase in acceleration across d 1 due to the applied field 
is 

- _ AE _ - 100 jw(C units) 2 10~ 36 _ - 20 (C units) 10~ 36 
1 m a ^(EuC-httITs) ( second) 2 (second) 2 

Between the two equipotential surfaces at 0.588 and 0.625 C units 

AE = -100 me 2 (10" 36 ) 

d 2 = (0.625 - 0.588) C units = 0.037 C units 

The average increase in acceleration across d due to the applied field is then 

- = AE = - 1QOfrr(C units) 2 lO" 36 = - 2702 (C units) 10~ 36 
m a ^2 _-nr(0.037JAyn(Ts] (second) 2 (second) 3 

The value of ¥ 2 is 135 times greater than iTj . This shows that for large 
distances from mass /3 the field energy is applied slowly over a long distance 
resulting in a small acceleration. Close in to mass (3 the field energy is 
applied at a fast rate over a short distance resulting in a large acceleration. 
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(87) In c units of measurement 
G 


6.673 x 10 11 (meter) 3 
(kg)(second) 2 


6.673 x lo' 


(meter)(c unit) 
3 x 10 8 (meter) 


(kg)(second) 2 

__ lO" 36 ^ unit) 3 
(kg)(second) 2 

(88) The actual energy cube would be tapered as shown in Figure 71-5. By using 
an average acceleration value it is converted into a “rectangular” cube having the 
same volume. 


FIG 71-5 
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GRAVITATIONAL 
BINDING ENERGY 


DAY 

72 


Using energy cubes I have determined how a smaller mass takes on 
energy as it moves inward through a gravitational field. Another method 
of representing this process is by the use of an energy graph. In Figure 
72-1 using both an energy graph and energy cubes I have shown how mass 
receives energy from the gravitational field. Along the X axis I have 
represented the distance between the two masses a and (3 . Along the Z 
axis I have represented the energy of mass a , both its kinetic and 
potential energy (but not its rest mass energy) as it moves through the 
field. The distance from the top reference line T = 0 to the bottom 
reference line T = V represents the total potential energy of mass a . Note 
that the potential energy of mass a at r equal to infinity is defined to be 
zero. At this point its energy is total potential energy and it has no kinetic 
energy. The change in potential energy is given by the curve 

v _ ~ G M d m a 
r 


As mass a falls inward through the gravitational field, at any point r , 
the distance above this curve represents potential energy that has been 
converted into kinetic energy. The distance below this curve represents its 
remaining potential energy. Just before the two masses collide at distance 
r, (equal to the sum of the two radii) all of the field energy taken on by 
mass a has been converted into kinetic energy. 

When the two masses are an infinite distance apart, mass a is capable of 
absorbing all of the field energy by virtue of its position and the field 
energy cube represents total potential energy — ability of the field at some 
future time to make mass cover the nothingness. This field energy is 
generated by the larger mass (3 and the field photons smeared out into the 
nothingness to generate the field are represented by photon mass M F in 
each energy cube. This photon field mass M F sandwiched to mass a 
provides its kinetic energy as it falls inward through the gravitational field. 
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FIG 72-1 
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It is interesting to see how the energy mass a gains falling through the 
field might distribute itself after colliding with mass p . In Figure 72-2 
I have shown the energy of mass a before this collision and three different 
ways its energy cube may appear after the collision. One option is shown in 
Figure 72-2A where all of the transferred photon mass is converted back 
into rest mass including the internally activated photon rest mass M| . 
Another possibility is shown in Figure 72-2C is for mass a to lose its field 
energy to mass (3 where it may appear as heat energy in the larger mass. 
In this process, the kinetic energy would be divided up equally by the indi- 
vidual neutrons comprising mass 0 resulting in a small incremental velocity 
increase in each neutron. Mathematically 

K = jM p (Av) 2 

where Av = average velocity increase in each neutron. 

But the most interesting possibility, shown in Figure 72-2B, is to radiate the 
field energy away as free photon mass. Actually, once the field energy has 
brought both masses together, it has served its purpose. No reason exists to 
retain it. And the internal rest mass energy M| activated by the addition of 
the field energy would remain activated binding both masses together* 91 ). 
This possibility allows binding to occur between mass and could also serve as 
a generator for free photon mass. This photon mass could be packaged into 
various size energy units by binding different numbers of fundamental 
planck energy units together. 

Finally, as always, regardless of what possibility is chosen to distribute the 
energy of the field, the amount of energy before and after the collision must 
be conserved. 


FIG 72-2 


m a ENERGY CUBE 
AFTER COLLISION 


m a ENERGY CUBE 
bIfore COLLISION 
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(89) Like the energy cube, a great deal of insight can be gained from an energy 
graph. At the two points r, and r 2 in Figure 72-3 I have drawn tangents to the 
potential energy curve. The slope of these tangents in relation to the X-Z axis is 
defined as 


s i 0 p e _ change in potential energy V 
change in distance r 


The potential energy curve represents how ability to cover the nothingness is 
given to mass a as a function of the separation between the two masses a and 
p. The rate at which this energy is given to mass a over a small distance as 
shown by the slope of the curve is a measure of how hard it is being seen— how 
much force it is experiencing. A small increase in the energy over a large distance 
results in a small acceleration. The force being experienced by mass a at distance 
r, is small. A large increase in energy over a small distance results in a large 
acceleration. Mass a is being seen hard by mass p at distance r,. Mathematically 

— -Ay 

F, = slope = — — F 2 = slope , = — — 

r ’ A r, H A r 2 

There exists mathematical ways (differential calculus) of determining exactly 
what the tangent to a curve is at any point. But even without using complex 
mathematics, a lot of information can be obtained by simply drawing tangents on 
the energy curve. A tangent close to being parallel to the X axis means mass is 
experiencing only a small force (exactly parallel means no change in the energy, 
no acceleration and no force). As the tangent moves closer to being parallel to 
the Z axis, mass is experiencing more and more force. By extending the tangent 
lines so they cross at a common point like the hands of a clock, the size of the 
angle 0 formed can be used to determine how fast the force itself is changing. 


(90) The mechanism which creates the gravitational field is usually not described 
as an exchange of photon mass, but rather by General Relativity Theory. Briefly, 
what General Relativity states is that mass located in the nothingness creates a 
non-euclidian geometrical space on which mass moves. When two masses move 
toward each other, it is not due to any force, but merely the shape of the nothing- 
ness caused by the mass imbedded in it. The beauty of this theory is that it 
eliminates the problem of how mass millions of lears from other mass is able to 
influence this mass (how do you control a field photon at this distance?). Perhaps 
this is the deeper underlying principle which shapes what the reality looks like. 
And in the wide open spaces of the universe where the amount of mass is small 
compared to the nothingness, this provides a more accurate way to describe the 
movement of mass. But as a system becomes more complex, so does the “ge- 
ometry” and it becomes much more satisfying, intuitive, and simpler to describe 
the motion of mass by forces (even the gravitational force) rather than the “cur- 
vature of the space-time continuum". 
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OSCILLATORY MOTION IN 
A GRAVITATIONAL FIELD 


73 


I have already seen some possibilities that may occur if mass accelerated 
through a gravitational field collides with the mass generating this field. But 
what if no collision were to occur? In Figure 73-1 I have constructed mass 
P in the form of a hollow sphere. The outer shell, built of variable density 
neutrons, also has two in line holes in its surface which will allow mass to 
pass through the sphere. At a distance r from the center of this spherical 
shell, I have placed mass a at rest in the gravitational field. I then allow it 
to fall inward taking on field photon mass and converting it into kinetic 
energy. But now upon reaching the surface no collision occurs and it moves 
through the center of mass 0 emerging on the other side without losing any 
photon mass as heat or radiation (free photon mass) energy. But what hap- 
pens as mass a moves outward against the gravitational field? I could simply 
allow it to retain its kinetic energy resulting in it moving outward into the 
nothingness at some velocity. 


FIG 73-1 
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But I am looking for ways to bind mass together. And if binding between 
mass is to occur, just as mass falling inward must gain photon mass from 
the field, then mass moving outward must lose this photon mass to the 
field. An ability to both gain and lose photon field mass would offer some 
interesting possibilities which I have shown using both energy cubes and 
an energy graph in Figure 73-2. Initially, mass a is at position (1) at rest a 
distance rj from the center of mass 0 . The energy cube corresponding to 
this position is also shown. From the total field energy cube the section 
removed represents field energy that has already been applied to mass a 
but which has been lost and is no longer available for its use. Its remaining 
potential energy is 


= -G M j3 m a 

v i : 


This represents potential energy still available to be converted into kinetic 
energy. The remaining section of the field energy cube represents potential 
field energy it still has by virtue of its position in the field. If I allow mass 
a to fall inward, this remaining field energy will be converted into kinetic 
energy as shown by the energy cube at position (2). As it moves outward 
losing photon mass to the field, it will achieve position (3) at a distance 
— r 3 returning the energy cube to its initial configuration. And if I allow it 
to fall inward from this position the process of converting energy forth 
and back between field and kinetic energy can be used to return it to its 
original starting position. If I were to look at this same mass from a top 
view I would see it move across in the following manner: Mass a starts at 
position (1) gradually increasing its velocity as it approaches position 
(2) — then moving past this position, slowing down and coming to a 
complete stop at position (3). It then reverses its motion, moves back 
across position (2) in a similar manner and returns to the initial starting 
position (1). I am going to give this type of movement a special name 
called OSCILLATORY MOTION because it has a special significance. It 
means that one mass is capable of seeing another mass hard enough 
through the nothingness to hold and trap it. 


FIG 73-2 
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a (INITIALLY AT REST) 


If I am able to convert gravitational field energy to kinetic energy and 
back again to field energy without losing any photon field mass as it 
changes form, then there is no reason why mass a cannot oscillate 
indefinitely between position (1) and (3), both being located on the same 
energy level. In such a case, photon field energy is conserved and mass a is 
moving through a CONSERVATIVE FIELD and it is seen by a 
CONSERVATIVE FORCE. Flowever, the possibility exists that some 
photon energy may be lost during an oscillation. It may lose photon field 
energy in a manner (as heat or radiation) that does not allow it to be 
returned to the field. The result is energy that was providing ability for 
mass a to oscillate is no longer available and it becomes more tightly 
bound with a much smaller oscillation. The energy cubes and energy graph 
in Figure 73-3 are used to show this possibility. Again, mass a having lost 
some initial energy and having remaining potential energy V, is allowed to 
fall through the gravitational field. But this time part of the photon field 
mass it gained falling through the field is lost as it moves through mass 0 
(energy cube at position 2) and it becomes incapable of reaching its initial 
energy level. Now it can only move outward against the field a distance 
-r. reaching position (4) at a lower potential energy level V 4 . The energy 
cube at this position shows that the remaining section of the field energy 
cube available for oscillation energy has become smaller. Mass a now 
reverses direction moving through mass 0 and again loses photon field 
energy now being able to only reach potential energy level V 5 at position 
(5). As the process continues, all energy available for oscillation is lost and 
the field energy cube now represents total binding energy instead of 
energy that is available for oscillation. 
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PHOTON MASS IN 
A GRAVITATIONAL FIELD 


I have seen how rest mass moving inward through a gravitational field is 
able to gain energy resulting in an increase in its velocity. Photon mass 
moving inward through a gravitational field will also gain energy. However, it 
cannot increase its velocity and the increase in energy will appear as addi- 
tional photon mass units added to the original photon. In Figure 74-1 I have 
shown photon mass M p f a 1 1 i n g through the gravitational field of rest mass 
M s . The relationship between its initial and final energy is given by 


hf' = hf + M ar 

p M 



Eq. 74-1 


where f - number of bound h units in original photon 


f' = number of bound h units in final photon 
The gravitational field strength g can also be expressed as 


GM $ 


where R = radius of M 

S 


Substituting this value into Equation 74-1 gives 


hf' = hf + 


hfGM^ 



Solving for f' gives 



FIG 74-1 

Thus, a photon originally containing f bound fundametal mass units of 
energy will, after falling inward to the surface of mass M $ , contain f' bound 
units, the additional units of energy being obtained from the gravitational 
field. 

Likewise, if a photon were moving outward from the surface of mass M s , 
it would lose photon mass to the field and the number of bound units in the 
final photon would be 



7 C UNBINDING MASS IN 

/ kJ a gravitational field 


The possibility of mass having the ability to lose the field energy it has 
gained falling through a gravitational field is significant because it provides 
a means of binding mass together. Does this mean I can never unbind mass 
from a gravitational field? No; but if this event is to occur, it becomes neces- 
sary to find an external supply of photon mass to work against the field. 
Consider Figure 75-1 which shows mass a initially bound to the surface of 
the larger mass /3 To unbind itself, it must move upward along the 
pptential energy curve. Using a combined kinetic-rest mass energy cube 
to represent mass a , the externally supplied photon mass to accomplish 
this is shown by the dark band inside the kinetic energy cube. As it moves 
upward through the gravitational field, mass a loses this photon mass. But 
even though it is losing photon mass to the field, it is gaining potential 
energy by positioning itself at a level in the field that will allow it to take on 
photon field mass. In effect, the kinetic energy cube is being transformed 
into a potential energy cube. A special case occurs when the added photon 
mass M k supplying the kinetic energy and allowing movement against the 
field is exactly equal to the field photon mass M F that can be gained falling 
inward through the field. Then 


M K c 2 = MpC 2 


If this photon energy is expressed in the form of field and kinetic energy 
then 



2 


r 


Solving this equation for v gives 



Eq. 75-1 


a. (INITIAL POSITION) 


FIG 75-1 
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This velocity is the ESCAPE VELOCITY mass a must have moving away 
from the surface of mass (3 to escape its gravitational field. As the distance 
between the two masses becomes infinite the velocity of mass a will 
approach zero. At this point its combined kinetic— rest mass energy cube 
will have been transformed into the field-rest mass energy cube shown at 
the energy level T = 0. Even though mass a has rest mass energy, it is 
essentially the field and added external photon mass which controls its 
motion. 

Finally, another possibility is to give mass (3 more external photon mass than 
is necessary to neutralize the gravitational field. In this case it will not lose 
all of the added photon mass to the gravitational field and as the distance 
between the two masses approaches infinity it will still retain some kinetic 
energy. This is shown by the energy graph as an energy level T = K' above 
the X axis. Also representing this is a combined kinetic-field-rest mass 
energy cube where part of the added photon mass is converted into a field 
energy cube and the remaining photon mass appears as excess kinetic 
energy 


K = — m v 2 
2 
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MOTION IN A 
GRAVITATIONAL UNIVERSE 

76 


My present universe design now consists of rest mass particles having 
different variable densities called neutrons. Built into each neutron is a 
field force called gravitation which allows each neutron to see other 
neutrons. This ability to see each other depends on their mass and 
decreases with the square of the distance between them. 

The question now becomes this: In a universe built of variable density 
rest mass neutrons having just one field force, what can I build? What can 
possibly happen? What level of complexity can I reach with only one field 
force? Is it even interesting? 

In Figure 76-1 I have shown a universe consisting of individual neutrons 
randomly moving relative to each other. Each neutron will have some 
velocity vector and superimposed on this velocity vector will be the 
gravitational accelerations produced by all the neutrons in the space 
surrounding it. After a period of time, because they see each other by the 
attractive gravitational field force, the random mix of neutrons will start to 
congeal. 


FIG 76-1 



Some of the possibilities that may occur as shown in Figure 76-2 
include: 


SYSTEM (A) Some neutrons will still exist as individual particles 
having either too much velocity or the distance between them and other 
neutrons having been too large to pull them together. A variety of almost 
any size masses constructed of neutrons pulled together by gravitation 
could exist. 


SYSTEM (B) It is also possible that very large structures of neutrons 
might exist. As neutrons are pulled together into a composite mass, its 
gravitational field will increase and its ability to attract still more neutrons 
that might be in the space around it will intensify. In effect, the larger a 
composite mass of neutrons becomes, the greater its ability to attract still 
more neutrons leading to ever increasing size. 


SYSTEM (C) As neutrons are pulled together into composite masses, it 
becomes possible for interactions to occur between them. In the system 
shown, composite mass a has been seen by a larger central mass causing it 
to modify its straight line path into a curved arc around the larger body. 
Composite mass 0 is also seen by the larger central mass, but because of 
its greater velocity and correspondingly larger kinetic energy, its original 
straight line path does not deviate to the extent of that of mass a . In 
both instances, the composite masses are able to excape the gravitational 
pull of the larger central mass. 


SYSTEM (D) In this system there is once more interaction between 
two smaller composite masses n and 7 with a larger central mass. However, 
in this case the kinetic energy of mass n as it passes close to the central 
mass is not sufficient to excape its gravitational pull resulting in a circular 
orbit. The same is true of mass 7 but because it has slightly more velocity 
than mass n its orbit is an elongated circle. Both motions around the 
central mass result in the trapped motion of the orbiting composite 
masses. 


SYSTEM (E) I have shown systems where a larger central mass anchors 
the movement of a smaller orbiting composite mass. But it is also possible 
that two similar size masses acting under their mutual gravitational force 
may rotate around a common center of mass. 


SYSTEM (F) In this system a very interesting phenomena is observed 
to take place. As the composite mass e moves on a straight in line path 
toward the larger central mass, a point is reached where it simply starts to 
fall apart. A similar situation happens to mass p coming in on an off line 
path. Having reached a certain orbital radius from the central mass, it 
starts to tear apart resulting in the composite neutrons, of which it is 
built, going into separate orbits around the central mass. 


SYSTEM (G) In the last system to be observed, for some reason a large 
initial mass of neutrons is seen to condense into an object having a very 
small physical volume. Why? 


FIG 76-2 



SYSTEM E 
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Even with just one field force-with one ability of mass to see other 
mass through the nothingness, its starting to become a little more 
interesting. Using variable density neutrons, I am able to construct larger 
composite masses having different variable densities of almost any size. 
This leads to the possibility of composite masses so constructed to start 
interacting with each other. 

Although I have briefly described each of these interactions, I now want 
to consider them in more detail. 


THE PARABOLIC ORBIT (SYSTEM C) 92 

I have already discussed the motion of a mass falling directly in line 
through a gravitational field (DAY 72). A similar but slightly different 
situation is shown in Figure 76-3. Again consider mass a located at a point 
extremely distant from a larger central mass. Both masses see each other 
through the nothingness on a straight line connecting the center of each 
mass. However, in this instance, mass a has a very slight off line velocity. 
This very slight amount of initial off line velocity will cause it not to 
move on a straight line directly toward the central mass, but rather on a 
curved arc called a parabola. Upon reaching the central mass, it will just 
barely graze its surface having total off line velocity at this point. 

Using both energy cubes and an energy graph, I have shown how the 
potential and kinetic energy of mass a is distributed as it moves inward on 
a parabolic arc. Initially, its energy (excluding its rest mass energy) is total 
potential energy and an extremely small value of kinetic energy due to its 
slight off line velocity. As it falls inward, it takes photon mass from the 
gravitational field converting the potential energy cube into kinetic energy. 
Upon reaching the surface, the energy of mass a is total kinetic energy. As 
it moves outward, it loses photon mass to the gravitational field and the 
kinetic energy is once more converted into total potential energy. 

Below the parabolic curve I have shown the same information using an 
energy graph. From the top reference line to the bottom reference line T 
- V represents the total potential energy of mass a . The change in 
potential energy is shown by the curve 

G M m 


As mass a falls inward through the gravitational field, at any point r, the 
distance above the curve represents potential energy that has been 
converted into kinetic energy. The distance below this curve represents its 
remaining potential energy. As can be seen by the graph, at a distance R 
equal to the radius of the central mass, all of the potential energy has 
been converted into kinetic energy. As it moves outward, mass a loses 
photon mass to the gravitational field until at infinity it once more gains 
its initial configuration. 




FIG '76-3 
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THE HYPERBOLIC ORBIT (SYSTEM C) 


A similar type of motion to that of the parabola is shown in Figure 
76-4. In this instance, mass 0 located at a point extremely distant from 
the larger central mass has a measurable off line velocity to begin with. Its 
initial kinetic energy will cause it to move outward on a larger radius 
curve before the central mass is able to turn it. This curve is a hyperbold 
and its relationship to a parabola (dotted line) is compared. 

Using both energy cubes and an energy graph, I have shown how the 
potential and kinetic energy of mass 0 is distributed as it moves on a 
hyperbolic arc. As with the parabolic path, the potential energy cube will 
be converted into kinetic energy as it moves through the gravitational 
field. However, now the initial kinetic energy must be added to this value 
as it moves both inward and outward through the field. As shown in the 
energy graph, this initial kinetic energy is given by the line T = + K. 
Again, at point r, the distance above the potential energy curve represents 
its kinetic energy. The distance below this line represents its remaining 
potential energy. 


THE TIDAL FORCE (SYSTEM F) 

In some of the gravitational systems examined, if a smaller mass gets 
too close to a larger more massive body, there seems to be a distance at 
which it is pulled apart. Why is this happening? Consider mass e located in 
the gravitational field of the larger mass as shown in Figure 76-5. Because 
the gravitational force exerted by the central mass varies inversely with the 
square of the distance, the neutrons of mass e on each opposing side 
experience a different value of the gravitational force. In effect, neutrons 
on the left side experience a greater acceleration than those on the right 
side and this starts to pull them away from the composite neutron mass. 

I am going to give this force created by the distance dependence of 
gravity which tends to break up composite masses a special name. I shall 
call it the tidal force. Always opposing the tidal force trying to break 
apart mass e is the mutual gravitational force of all the neutrons which 
make it up. Although the tidal force is always present, it is only when it 
becomes greater than the mutual gravitational force that the composite 
mass starts to break apart. The mutual gravitational force will remain 
constant while the tidal force will continue to increase in value as mass e 
gets closer to the larger mass. For this reason, it will hold together until a 
certain critical distance is reached. 


FIG 76-5 





FIG 76-4 
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CIRCULAR MOTION IN A LOW ORBIT 

The motion of mass in a parabolic or hyperbolic path will always result 
in it excaping from a gravitational field. However, other possibilities can 
occur which will result in a mass being trapped in the gravitational field. 
Consider mass it once more starting at an extremely distant point and 
moving on a parabolic path toward the large central mass as shown in 
Figure 76-6. As it falls through the field, potential energy is again 
converted to kinetic energy. At the point of closest approach, all of the 
potential energy will have been converted into total kinetic energy. But 
now instead of allowing mass it to move outward against the field, I 
remove half of its kinetic energy. What happens? It will go into a circular 
orbit just above the surface of the larger mass. 

This is also shown using both energy cubes and an energy graph 
representing the circular motion of mass it . In the energy cube, the total 
potential energy (as shown by the broken lines) represents the energy mass 
it could gain falling from infinity to the surface of the central mass. Half 
of this energy has been lost; the other half has been converted to kinetic 
energy resulting in a circular motion. In the energy graph, the distance 
from the top reference line T = 0 to the bottom line T = V represents the 
total potential energy mass it could gain falling from infinity to the 
surface. Above the line PE = !4V represents energy that has been lost by 
mass it when it went from a parabolic orbit into a circular orbit. Below 
the line PE = V4V represents the energy still available to mass it in the 
form of kinetic energy. 

I am going to give the energy I removed from mass it a special 
name-lost energy. Mathematically I can define it as 


T = K + V 

where T = Lost Energy 

K = Kinetic Energy 
V = Potential Energy 

In the case just considered, the potential energy at radius i^is 

_ G M m 
r o 

Half of this potential energy has been converted into kinetic energy for 
the circular orbit or 


m v 2 G M m 



The lost energy is then 

GMm GMm GMm 



T = K + V 


FIG 76-6 



337 


94 

CIRCULAR MOTION IN A HIGH ORBIT (SYSTEM D) 

Once again I want to consider mass n starting from an extremely distant 
point and moving in on a parabolic path toward a large central mass. This 
time, however, I will examine how its energy changes if it were to go into 
a high circular orbit. As mass n falls inward on a parabolic path as shown 
in Figure 76-7, it will convert potential energy into kinetic energy. At a 
radius r, ,1 have removed half of the kinetic energy gained falling through 
the gravitational field. The other half is used to supply kinetic energy for 
the circular motion around the central mass. One important difference 
exists between mass it in a high circular orbit as compared to its motion in 
a low circular orbit. In the low circular orbit, it converts its total potential 
energy into kinetic energy. In a high circular orbit, only a fraction of the 
total potential energy is converted. I have shown this using an energy cube 
where the total potential energy section represents the energy mass n 
could gain falling from infinity to the surface. At radius r 1t a small section 
of this cube has been converted into kinetic energy. Half of this energy 
has been lost with the remaining half going into the kinetic energy section 
of the cube. Note that there remains a large section of the potential 
energy cube that has not been converted into kinetic energy. 

The same information is shown using an energy graph. At a distance r, 
the line above the curve 


y _ G M m 
r 

represents potential energy converted into kinetic energy. Half of this 
kinetic energy has been lost, the remaining kinetic energy is used to give 
mass it a circular motion. The line below the potential energy curve 
represents unused potential energy. The energy mass n has remaining for 
its use includes its kinetic energy plus this unused potential energy. 

HIGH DENSITY MASS (SYSTEM G) 

I have made the neutron a very simple structure consisting of a spherical 
mass having different shell thicknesses to vary its density as shown in 
Figure 76-8. Not a very sophisticated design as yet, but it serves as a 
starting point. In the case encountered in this system, the combined 
gravitational attraction simply collapses the shell structure of the neutrons 
into solid bulk mass. The result is a mass having a very small physical 
volume with an enormous gravitational potential. While it is a possibility 
that might occur, it is not a structure capable of generating any 
complexity. It is not really what I am trying to achieve. I am not going to 
turn off gravity for this or that neutron so as to prevent them from 
forming. However, I will set up the initial conditions of the universe so 
that only a limited number of them will come into existence. 


FIG 76-8 




FIG 7B-7 
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ELLIPTICAL MOTION BETWEEN A LOW AND HIGH CIRCULAR ORBIT 
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Still once more consider mass it starting at an extremely distant point 
and moving on a parabolic path toward the large central mass as shown in 
Figure 76-9. At its point of closest approach, the radius R Q of the central 
mass, all of its potential energy will have been converted into kinetic 
energy. I already know that if mass n were to lose half of its kinetic 
energy, it would go into a circular orbit just above the surface. But what 
type of orbit would result if it were to lose some value of energy less than 
half of its kinetic energy? The result would be an elliptical orbit ; and it is 
possible to lose just enough kinetic energy to result in an elliptical orbit 
lying between the low and high circular orbits previously considered. Its 
motion is somewhat more complicated than circular motion, but it can 
also be explained using energy cubes and an energy graph. 

In Figure 76-10 I have shown two energy cubes for the elliptical orbit, 

one occuring at its closest approach which I shall call perigee, the other 

occuring at its farthest distance which I shall call apogee. At perigee, some 
value of potential energy less than half of the total potential energy has 
been lost, the remaining potential has been converted to kinetic energy 
and mass jt will have its greatest velocity at this point. As it moves 
outward on an elliptical orbit, it will slow down losing kinetic energy 
while gaining potential energy. At apogee it will still have some kinetic 
energy, but will be moving at its lowest velocity and have its highest 
potential energy. I have summarized this information below: 

PERIGEE APOGEE 

Maximum velocity Minimum velocity 

Maximum kinetic energy Minimum kinetic energy 
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The same information is shown using the energy graph. The distance 
from T = 0 to T = V represents the total potential energy mass n could 
gain falling through the gravitational field. At a distance r M the lost 
potential energy is 


G M m 


The distance r M represents the farthest distance mass n could travel from 
the central mass if all of its available energy could be converted from total 
kinetic energy into total potential energy. However, in an elliptical 
motion, part of the kinetic energy will remain. Thus, at a distance r AP , the 
vertical line above the curve 


_ G M m 
r 

represents the kinetic energy of mass rr at this distance. The vertical line 
below this curve represents the potential energy of mass ir at this same 
distance. At the distance r = r pf , the vertical line represents only kinetic 
energy since all available potential energy has been converted into kinetic 

energy at this distance. |T|Q 76~ IQ 
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ENERGY COMPARSION BETWEEN CIRCULAR 
LOW, HIGH AND ELLIPTICAL ORBITS 


Having described in detail a low and high circular orbit and the 
intervening elliptical orbit between them, it is interesting to compare the 
energy of all three orbits. In Figure 76-11 I have shown each orbit along 
with a graph comparing the energy of each type of orbit. 

The low circular orbit having radius R will have the least energy, having 
lost half of its potential energy and using its remaining energy in the form 
of kinetic energy for the circular orbit just above the surface of the 
central mass. The high circular orbit having radius r, w i 1 1 have the greatest 
energy. It will have lost the least amount of energy and its remaining 
energy will be in the form of kinetic energy for motion in its high circular 
orbit and potential energy that could be acquired by falling to the surface. 

The elliptical orbit has an intermediate energy between the two orbits. 
At radius R PE of the low circular orbit, its energy is all kinetic energy. At 
radius r Ap = rj the radius of the high circular orbit, it has some kinetic 
energy, but most of its energy is in the form of potential energy that 
could be converted into kinetic energy by falling back to the surface of 
the central mass. Note that if mass a were given slightly additional kinetic 
energy at c p , it could be boosted into the high circular orbit. 


ENERGY COMPARSION BETWEEN CIRCULAR AND 96 
ELLIPTICAL ORBITS HAVING THE SAME DIAMETER 


So far I have looked at different types of orbits, each having a different 
energy value. But it is also interesting to compare different types of orbits 
having the same energy values. In Figure 76-12 I have shown a high 
circular orbit and an elliptical orbit. Each orbit contains the same amount 
of available energy distributed in a slightly different manner. Each orbit is 
obviously a different shape. So what characterizes how much energy is 
contained in each one? The answer lies in the maximum width of their 
orbit. For the circular orbit, this dimension is simply the diameter d . For 
the elliptical orbit, this dimension is its major axis 2a. As long as these 
values are equal, both the circular and elliptical orbits will have the same 
available energy. 

This is shown using both a graph and energy cubes to represent the 
energy distribution in each case. Out of the total potential energy cube of 
each orbiting mass, the same amount of energy has been lost for both the 
circular and elliptical orbit. In the case of the cube representing the 
circular orbit, part of the remaining potential energy has been converted 
into a constant kinetic energy so that the ratio of potential and kinetic 
energy remains constant as shown by the central cube. However, this ratio 
is continuously changing for the elliptical orbit. At the perigee of its orbit, 
most of the remaining potential energy will have been converted into 
kinetic energy giving mass a its greatest velocity as shown by the energy 
cube on the left. At the apogee of its orbit, very little of its remaining 
potential energy has been converted into kinetic energy as shown by the 
energy cube on the right giving it only a small velocity. 


FIG 76-11 
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FIG 76-12 
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The same information is contained in the energy graph where the 
distance from the reference line T = 0 to the line T = V represents the 
total potential energy that could be gained falling through the gravitational 
field to the surface of the central mass. Part of this energy has been lost. 
For each orbit, the distance above the curve 

G M m 


to the line designating the lost energy represents the kinetic energy of the 
orbit The distance below this curve to the line T = V represents the 
potential energy of the orbit. In the case of the circular orbit, the ratio of 
kinetic to potential energy remains constant. However, for the elliptical 
orbit, the ratio is constantly changing depending on the position of mass a 
in the elliptical orbit. 


92 To get an even more intuitive feel for the motion of mass in a 
gravitational field, the following problems describe a 1 kilogram mass as it 
moves on different orbits in the gravitational field of the earth. 

In this case, the numerical values are as follows: 


Mass of earth M^ = M EARTH 
m a 

Gravitational constant 

Mean radius of earth R 


The earth is assumed to be totally spherical having no atmosphere. 

PROBLEM 76A. Consider Figure 76-3. A 1 Kgm mass at 'infinity' falls 
straight in through the earth's gravitational field. What is its final velocity 
just before it hits the earth's surface? 

FIG 76-13 



= 5.98 x 10 2 4 Kgms 
= 1 Kgm 


= 6.67 x 10' 11 (Meter)’ 

(Kgm ((Second )-* 

= 6.37 x 10 6 Meters 


FORCEIFACE OF CUBE)^ 



As shown in Figure 76-13 the potential energy cube at infinity will be 
converted to kinetic energy at the earth's surface. Mathematically 

Potential energy = Kinetic energy 
F x d = |^—— — J r = ~~~ 

Solving for v gives 

y 2 G M 

— 


2 x 6.67 x 10' 1 1 (Meters) 3 5.98 x 10 24 (Kgms) 
(KgmsMSec) 2 
6.37 x 10 6 (Meters) 


= 11191 Meters = 25,000 Miles 
(Second) (Hour) 


Note that the final velocity depends only on the mass of the earth and 
not the 1 kilogram mass. 

PROBLEM 76B. Again consider Figure 76-3. A 1 kilogram mass at 
'infinity' falls through the earth's gravitational field along a parabolic 
curve. What is its final velocity just above the surface of the earth? 

The amount of energy gained by the 1 kilogram mass is independent of 
the path taken to the surface of the earth. Again, the energy cubes are the 
same as those shown in Figure 76-13 when it fell straight in through the 
field. However, in this case, rather than colliding with the earth's surface, 
the kilogram mass can move outward against the gravitational field 
converting the kinetic energy cube once more into a potential energy cube 
as shown in Figure 76-14. The final velocity of the kilogram mass at 
infinity will be zero. 


FIG 76-14 
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PROBLEM 76C. Consider Figure 76-6. What is the relationship between 
the velocity obtained by a 1 kilogram mass coming in from infinity on a 
parabolic path to the surface of the earth and the velocity needed to orbit 
the earth just above its surface? 

In order for the 1 kilogram mass to go into orbit, it must lose half of the 
energy it gained falling through the gravitational field on the parabolic 
curve. The other half of the kinetic energy retained is used for the circular 
orbit. 


FIB 76-15 



2 LOST 


As shown by the energy cubes in Figure 76-15, the kinetic energy of the 
parabolic path is twice that of the circular orbit. Mathematically 

m Vp 2 r m Vp ~ [ 

1 L 2 J 

v p =/2 v 0 

From PROBLEM 76A v p = 11191 Meters 

Second 


The orbital velocity of the 1 kilogram mass in an orbit just above the 
surface of the earth is then 

v p _ 11191 Meters 7913 Meters 17,705 Miles 

V ° sfT \TT Second Second Flour 
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How long does it take for the 1 kilogram mass to orbit the earth's 
surface? 

The circumference of the earth is 

27r r = 2 x 3. 1416 x 6.37 x 10 6 Meters = 4 x 10 7 Meters 
The time needed to complete this distance is 

t _ s _4 x 10 7 Meters 5058 Seconds (Minute) = 84.3 Minutes 
v 


7913 Meters 


(60 Second) 


Second 
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PROBLEM 76D. Consider Figure 76-7. What is the velocity attained by a 
1 kilogram mass if it were to go into a circular orbit having a radius 5 
times that of earth. NOTE: The radius is measured with its starting point 
at the center of the earth. 

In Figure 76-16 I have drawn the corresponding energy cubes. 

FIG 76-16 
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As the 1 kilogram mass falls in from infinity, it will convert potential 
energy into kinetic energy. In order to go into a circular orbit at a 
distance 5r E , it will lose half of this kinetic energy and the other half 
will be used as the orbital energy. 


by 

T = K + V 

where 

T = Lost Energy 

K = Kinetic Energy 

V = Potential Energy 



The potential energy at radius 5r is 

_ G M m_ G M E m 
r 5 r E 

The lost energy is half of this value or 

1 T G M E m"| 

= 2f 5r E J 

The kinetic energy is then 

T = K + V 


1 G M E m _ m Vp 


G M E m 


2 5 r c 


5 t 


Vq _ 1 G M E m 


5 fc 


/ G M e 

v ° V— r 


/6.67 x 1 CT 1 1 (Meter) 3 5.98 x 10 2 4 Kgnn 


(Kgm)(Sec) 2 


5(6.37 x 10 6 ) Meters 


v Q = 3539 Meters (3600 Sec) (Mile) 


Second (Hour) 


(1609 Meter) 


7917 Miles 
Hour 


What velocity is needed to excape from this orbit and overcome the 
earth's gravitational pull? 



v Ex = (1.414) 3539(Meters)_ 4990 Meters _ 1 1,165 Miles 
Second Second Hour 

95 

PROBLEM 76E. Consider Figure 76-11. A 1 kilogram mass is moving in 
an elliptical orbit around the earth. Its major axis a is 10r E and its 
closest approach to the earth a is 2r E . What is its velocity at its closest 
approach r PE and its farthest orbital distance r AP ? 

In Figure 76-17 I have drawn the corresponding energy cubes at r PE and 
r AP . Again the relationship between the lost, potential and kinetic energy 
is given by 

T = K + V 

In Problem 76D, the lost energy for the circular orbit 5r E was 

= if G M E ml 

= 2 L 5r E J 

Since the ellipse above has the same major diameter as the circular orbit, 
its lost energy is also this same value. 
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FIG 76-17 
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The potential energy at r pE is 


V = - 


G M E m 
2 r P 


The kinetic energy at r pE is then 

T = K + V 

1 G M E m m v 2 G M E m 
~~2 5 r E 2 2 r E 

m v 2 _ 4 G M E m 
~ 2 10t 


v .IH 

V 5 r F 


M f 


/4 x 6.67 x 1CT 1 1 (Meter) 3 

(Kgm) (Sec) 2 


5 x 6.37 x 10 6 (Meter) 
v = 7077 (Meter) 3600 (Second) (Mile) 


5.98 x 10 2 4 (Kgm) 


(Second) (Hour) (1609 (Meter) 
The potential energy at i^ p is 

G M m G M E m 


15,834 Miles 
Hour 


V = 


8r c 


The kinetic energy at r Ap is 

T = K + V 

1 G M E m m v 2 G M E m 


2 5 r c 


8 t 



m v 2 G M E m 
— 40 ~% 


v =S 

V 20 r E 


/6.67 x 1CT 1 1 (Meter) 3 


5.98 x 10 24 (Kgm) 


(KgM) (Sec) 2 


20 x 6.67 x 10 6 (Meter) 
v = 1796 (Meter) 3600 (Second) (Mile) 


3958 Miles 


Second 


Hour 1609 (Meter) 


Hour 


SOME THOUGHTS ON NOTATION 


In some instances, physics is hard to understand simply because of the 
complexity of the ideas involved. In other instances, simple ideas are made 
hard to understand because of the manner in which terms are defined. 
Take, for example, the potential energy term 


V = - 


K 

r 


When r is infinity, then the potential energy is defined to be zero. As 
'zero' usually implies 'nothing' or 'non existent', you may get the idea no 
potential energy exists when in fact, at this point, the total potential 
energy exists for a mass in a gravitational field. This is the beauty of 
representing energy as a cube! It turns energy into a visual object and 
show how the energy is divided up, where it goes and how it is shared in a 
process. 



FIG 76-18 


T = 0 
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Another example is total energy defined in most texts as 


I m v 2 K 

E — — — - Constant 

2 r 

A much better term for the total energy would be potential energy lost 
because that's exactly what it is. What's left over after you lose this 
potential energy is really its total energy-energy a mass has left available 
for its use as shown in the energy graph in Figure 76-18. In general: 

If the total energy is less than zero, it means potential energy has been 
lost. 

If the total energy is equal to zero, it means no potential energy has been 
lost. 

If the total energy is greater than zero, then no potential energy has been 
lost and in addition, the mass had some initial kinetic energy at r = 
infinity. 

ELLIPTICAL ORBITS PART II 96 

Although I have already discussed elliptical orbits, what follows is a 
more advanced treatment. Up to this point, I have avoided the discussion 
of angular momentum. In many physics texts, the angular momentum and 
potential energy are added together and termed the effective potential. 
But somehow, in this form, the intuition gets lost. For this reason, I have 
postponed the discussion of angular momentum until now. 

SOME BASIC DEFINITIONS 

In Figure 76-19 I have shown an elliptical curve. The longer axis of the 
ellipse is called its major axis. The shorter axis of the ellipse is called its 
minor axis. The distance from the center of the ellipse to the outer edge 
along the major axis is called its semimajor axis. If the semimajor axis is 
length a , then: 

Total length of major axis = 2a 

FIG 76-10 




The distance from the center of the ellipse to its outer edge along the 
minor axis is called its semiminor axis . If the semiminor axis is length b 
then: 


Total length of minor axis = 2b 

Equidistant from the center of the ellipse on the major axis are two points 
called foci . To trace out the path of an ellipse, it is simply required that 
the sum of the two distances generated by each point on the curve and 
the foci remain constant. Thus, in Figure 76-19 

c + d = constant 

Both c and d are allowed to change in length, but the sum of the 
combined length must remain constant. When both lie along the major 
axis, the value of the constant is seen to be 

c + d = 2a (Length of major axis) 

An ellipse can also be specified by using a parameter called the 
eccentricity. The eccentricity determines how far the focus is from the 
center of the semimajor axis as shown in Figure 76-20. Its values range 
between 0< e < 1, a circle resulting when e = 0 and at the other extreme 
a straight line when e = 1. Note that the shape of the ellipse is totally 
specified by its eccentricity. As the eccentricity increases, the ellipse gets 
longer and thinner because c + d = constant. 


FIG 76 




There are only 5 possible motions one mass can have relative to any 
other mass. These include: 

(1) Length 

(3) In line acceleration] (Motion parallel t0 a position vector < 

(4) Off line velocity T ... . , 

(5) Off line acceleration (Motion perpendicular to a position vector) 


In Figure 76-21 I have shown the motion of mass a as it orbits a larger 
central mass located at one focus of an ellipse. At a distance specified by 
a position vector r , mass a has velocity v tangent to the ellipse. It is 
possible to split this velocity vector into two components, one lying 
parallel to the position vector and denoted as v N , and another component 
perpendicular to the position vector and denoted by v ± . As mass a moves 
in an elliptical path, its motion will be a combination of these two in line 
and off line velocities. 

The product of the length of the position vector r and the linear 
momentum perpendicular to it has a special name and significance. It is 
the angular momentum of the mass and like the energy in a system, it is 
conserved. Mathematically 

L = m v ± r = constant 

Thus, in Figure 76-21 

L = m v, r, = m v 2JL r 2 = m v 3 r 3 

In order for the angular momentum to remain constant, it can be seen 
that as the value of the position vector r decreases, the velocity of mass a 
must increase and vice versa. In effect, the area swept out by the position 
vector per unit time remains constant. 

It is possible to define the kinetic energy of a mass in an elliptical orbit 
in terms of an angular momentum. Once again consider the motion of 
mass a moving in an elliptical orbit around the central mass. Its kinetic 
energy is given by 


FIG 76-21 



EQUAL AREAS SWEPT 
OUT BY POSITION VECTORS 




where v is the total velocity made up of in line component v M and off line 
component v r It is to be shown that the kinetic energy can also be 
expressed as 


k = + 12 


2 m r 2 


In this form, the kinetic energy is a function of in line and off line 
velocity components, the off line component being expressed as angular 
momentum. That is 

Kinetic energy = f ( I n line velocity, angular momentum) 

As shown in Figure 76-21 the angular momentum is given by 


L = r m v. 


Solving for v gives 


The total velocity vector v is related to its components by 

v 2 = v,i + vj; = v 2 + L 2 

r 2 m 2 

The kinetic energy as a function of its in line velocity and angular 
momentum is then 


1 m v 2 

2 

The total energy is given by 


K- 


i m h' i 13 1 = i mv i 2 + — 
2 [ r 2 m 2 J ~ 2 2 r 2 


m 


T = K + V 

and substituting in the above value of kinetic energy gives 

M m 


T =n m v m + 

|_2 2 r 2 mj r 


In this form 

Total energy = f ( I n line kinetic energy, angular momentum, potential 
energy) 

It is possible to solve the above equations for the values of r PE and r Ap . 
As shown in Figure 76-22 these two distances occur at the extreme ends 
of the orbit on the major axis. At these two points no in line velocity 
exists and for this special case 
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After rearranging the terms, this is a quadratic equation of the form 

ax 2 + bx + c = 0 

L 2 


2 m 




The general solution to the quadratic equation is of the form 

-b ± / b 2 - 4 a c 
x = — 1 

2 a 

Substituting the terms Substituting the terms 

L 2 b = — G M m c = — T 

a = 

2 m 

into the quadratic equation gives the solution for r as 
-G M 


2T 


f m n± /l + 2 T L 2 ~ 
t I J m 3 G 2 M 2 


The two solutions can be written as 
-G M m (1 - e ) 


-G M m (1 + e 


PE 


2 T 


ap 2 T 


where 


-J 


1+2TL 2 


m 3 G 2 M 2 


= ellipticity 


In this form 


e = f(T, L) = f(Total energy, angular momentum) 

The length of the semimajor axis is given by 

G M m(1 — e ) G M m(1 + e ) GMm 


r PE + Iap' 


2a 


2 T 


2 T 


T 





Solving for T gives 


_ G M m 

Ta 

THUS, THE TOTAL ENERGYfLOST POTENTIAL ENERGY) DEPENDS 
ONL Y ON THE LENGTH OF THE SEMI MAJOR AXIS 

For the special case when the ellipticity is 0, then 

G M m . , 

r DC = r. D = = circular orbit 

PE AP 2 X 

Intuitively, as the total energy T (potential energy lost) gets larger, the 
size of the orbit gets smaller. As the orbit gets larger, the total energy gets 
smaller. In the extreme, as a goes to infinity, the potential energy lost 
goes to zero. 

For an elliptical orbit, the total energy is always less than zero and the 
ellipticity is between 0< e <1. For a set value of total energy, there will 
exist different ellipses having different values of angular momentum. A 
circular orbit will have the greatest angular momentum— the more 
eccentric the ellipse the smaller the value of angular momentum. In the 
extreme case 


L = 0 e = 1 r pE = 0 r Ap = 2a 
which is simply a straight line orbit. 

The velocity at any point on the ellipse can be calculated from 
_ m v 2 G M m 


Solving for v 


» #T ^ 


For an ellipse, the total energy was shown to be 

G M m 


T - 


2 a 


Substituting this into the expression for velocity gives 


/ 2 

G M m 

G M ml 

/m 

r 

2 a 





Rearranging terms 
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PROBLEM 76F. A 1 kilogram mass moves around the earth in an elliptical 
orbit as shown in Figure 76-23. The length of the semimajor axis of the 
orbit is 5r E . The closest approach r PE is 2r E . Find: 

(1) Apogeee r Ap of the orbit 

(2) E I li pticity of orbit 

(3) Velocity at perigee 

(4) Velocity at apogee 

FIG 76-23 



The relationship between the semimajor axis and r AP is given by 
'ap = 2a — r PE = 10r E — 2r E = 8% 

The ellipticity of the orbit is 

GMm(1— e ) = a (1 — e) 


2 T 


Solving for e gives 


The velocity at perigee is 


1 

is 

/g m r_2_-_n = / g m ["_2 - _T| 
J Ue aJ y L 2 % 5 J 


= .6 


GM4 


5 r c 


_/6.67x 10' 11 (Meter) 3 5.98 x 10 24 (Kgm) x 4 =7077 Meters 


(KgmHSec) 2 x 6.37 x 10 6 (Meter) 
The velocity at apogee is 


Second 


/g m 

I - 

'“I 

1 

l^LL 

/ 

r a _ 


/g m[~ 1 - 1 ] = /g M 1 
\l L8 % 5 rj " J 20 r E 


6.67 x 1CT 1 1 (Meter) 3 5.98 x 10 24 (Kgm) = 1796 Meters 

Second 


(KgmMSec) 2 20 x 6.37 x 10 6 (Meter) 



GRAVITATIONAL 
FIELD REPRESENTATION 



Another possibility exists in the way a gravitational field can be 
visualized. In Figure 77-1 I have again shown a small mass a moving 
inward on a parabolic path through the gravitational field of the larger 
mass (3 . Mass P consists of two types of mass. 

Rest mass having zero velocity— mass with the energy backing it totally 
turned off. 

Field photon mass having velocity c— mass with the energy backing it 
totally turned on. 

The field photon mass surrounds mass p and is smeared outward into 
the nothingness. At 'infinity', mass a consists of total rest mass energy. 
However, as it moves inward through the gravitational field, the field 
photon mass sandwiches itself to rest mass a . In effect, a new mass 
having a mix of both photon and rest mass is produced. The photon mass 
sandwiched to this rest mass will supply its energy — this photon mass is 
the kinetic energy of mass a . 

The total amount of photon mass gained is equal to the potential energy 
or 


y _ G M m 
r 

The amount of photon mass gained will vary depending on its distance 
from the central mass. In Figure 77-1 I have divided the nothingness 
around mass P into four zones. The amount of photon mass gained in each 
zone is 


V 


G M m 


IN 


G M m 
r ouT 


_ G M m|~ 1 1 1 

|> r ou T J 

For example, in zone two, the amount of photon mass sandwiched to 
mass a as it moves through this zone is 

1 G M m 

4 r P 

If the total photon mass is represented as 8 equal units of photon field 
mass, then 14 (8 units) = 2 units of photon mass would be added in zone 
two. 


G M m 


Id ! 

I 2 r„ 4 r» 


FIG 77-1 
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In the same manner, zone one, three and four would add 4,1 and 1 units 
of photon mass respectively. The combined photon mass from each zone 
(4 +2 + 1 + 1) = 8 units is equal to the total field mass. 

As mass moving inward through a gravitational field acquires photon 
mass gaining kinetic energy, so likewise, mass moving outward through a 
gravitational field loses photon mass to the field and loses kinetic energy. 97 

FOOTNOTES 

PROBLEM 77A. How many joules of energy does a 1 kilogram mass pick 
up moving from infinity to the surface of the earth? 

The energy gained is equal to the potential energy or 

_ G M E m 

r E 

6.67 x 1CT 1 1 (Meter) 3 5.98 x 10 H x 1 (Kgm) 

(Kgm)(Sec) 2 

^ 6.37 x 10 6 (meter) 

V = 6.26 x 10 7 Joules 


97Referring to Figure 77-1 how many joules of energy are added to the 
kilogram mass as it passes through each zone? 


For each zone the energy added is 


V = G M 

E m 

n 




L r lN 

r OUT J 

Zone 1 = 6.26 x 10 7 [ 

1 

11 

= 3.13 x 

[ 

T 

2 J 


Zone 2 = 6.26 x 10 7 [” 

i 

- 11 

= 1.56 x 

L 

,i 

4 J 


Zone 3 = 6.26 x 10 7 f 

i 

1 ‘ 

1= 7.82 x 

L 

.4 

8 . 

1 

Zone 4 = 6.26 x 10 7 [ 

1 


1= 7.82 x 

l 

.8 

°° - 

1 


10 1 Joules 

10 7 Joules 

10 6 Joules 

10 6 Joules 


PROBLEM 77B. Using the concept of mass a as consisting of a 
photon— rest mass mix, what is its velocity at the surface of the earth after 
falling through the gravitational field? 

The kinetic energy gained falling through the gravitational field is 
K = m p c 2 = 6.26163 x 10 7 Joules 


The rest mass energy of a 1 kilogram mass is 

E = m 0 c 2 = 1 (Kgm)(3 x 10 8 (Meter) 2 = 9 x 10 16 Joules 

(Second) 2 


T 


The photon mass sandwiched to rest mass m 0 is 

rripC 2 _ 6.26163 x 10 7 Joules 

m 0 c 2 9 x 10‘ 6 Joules 

6.26163 x 10 7 Joules m n 6.95737 x 1CT 1 0 m 

m D = — ° = o 

9 x 10' 6 Joules 

In Figure 77-2 I have shown the energy cube for mass a . To a rest mass 
m 0 , a photon mass m p = 6.95737 x 10~ 10 m 0 is added giving a total mass 
of 

M re = 1.000000000695737 m 0 

If only the added photon mass in this mix is activated, the total mass will 
reach an intermediate velocity given by 

1.000000000695737 m 0 v 2 = .000000000695737 m 0 c 2 

v = / . 0000000006995737 c 2 = 2.63768 x 1CT 5 c 
V J 1.000000000695737 

If I activate rest mass energy equal in value to the energy given it by the 
photon mass, an extra amount of kinetic energy given by 

m Q (2.63768 x 10" 5 c) 2 = 6.95737 x 10 -10 c 2 

becomes available to drive the mass, and the total energy driving the mass 
is 

1.000000000695737 m Q v 2 = 2 x (.000000000695737) m Q c 2 

= r . 0000000013915 c 2 = 3.730246 x 10 -5 c 
V J 1.000000000695737 

v = 3.730246 x 10 -5 c 3 x 10 s (Meter) = 11190.74 (Meter) 
c (Second) (Second) 

Compare with Problem 76A. Yes, I know. This is not the usual 
explanation of what happens when mass falls through a gravitational field. 
But regardless of what is happening, the appearance can be very simply, 
accurately and beautifully described as a rest mass to which photon mass 
is being sandwiched as it falls through the gravitational field. 


FIG 77-S 
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DAY 

NEUTRON COMPRESSION 

78 


Up to this point, I still have a universe containing only the gravitational 
force -only one method by which mass is able to see other mass through 
the nothingness. By using this force I can construct masses of various 
sizes. For initial design purposes, I have constructed neutrons in the form 
of spherical shells having different wall thicknesses. Thus, each neutron is 
a structure consisting of mostly empty space. Not only does the spherical 
shell design limit the amount of rnass needed to construct a composite 
mass, it also limits the magnitude of the gravitational force when two 
composite masses interact by limiting how close they may approach each 
other. I have made gravity an inverse force as given by 

_ G M m 

7 


FIG 78-1 



As shown in Figure 78-1 A masses a and /3 are allowed to only approach a 
distance r from the center of mass of each other. As long as I do not add 
too many neutrons to a composite mass, each neutron will maintain its 
individual structure and variable density composite masses can be 
constructed. However, a problem is going to be created if the composite 
mass becomes too large. Why? In each composite mass, the gravitational 
force each neutron feels is proportional to the remaining mass used in 
constructing it. As the total mass increases, the force each neutron 
experiences will increase. Since the neutron is not solid bulk mass, but 
only a spherical shell, a point will be reached where the force on each 
neutron will 'buckle' it causing it to collapse. In essence, the gravitational 
force will compress the variable density mass into solid bulk mass as 
shown in Figure 78- IB. Not only that. Because the radius of this solid 
bulk mass is much smaller, any other variable density mass in the area can 
approach it at a much closer range. Since the force increases as this 
distance gets smaller, any mass, whether built of single neutrons or 
composite masses of neutrons will simply be pulled in and transformed 
into additional solid bulk mass. 

If I am trying to build complexity into the universe-something 
interesting-this isn't exactly what I'm looking for. In this connection, the 
value of the universal gravitational constant G is very important. This 
constant is basically the unit ability of each piece of mass in the universe 
to see every other piece of mass in the universe. It determines the rate of 
reaction of mass in the universe. If its value is too large, the reaction is 
too fast and hard and the universe produces a lot of uninteresting chunks 
of solid bulk mass. If the value is too small, the gravitational force is too 
weak to allow composite masses to form. Again, nothing of interest is 
produced. It will have to be chosen very carefully. 




DAY 

THE TIDAL FORCI 

E 79 


I have already described in a qualitive way the nature of the tidal force 
which will cause a composite neutron mass to break apart as it moves 
inward through a gravitational field. In Figure 79-1 I have drawn a graph 
of the gravitational force on mass a in relation to its distance from the 
center of the larger mass 0 . From the graph, it can be seen that at large 
distances from mass 0 the force differential across mass a is very small, 
but increases as it moves inward. At what distance will this tidal force 
become large enough to break up mass a ? 


FIG 79-1 
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To simplify the derivation, I have constructed mass a out of only two 
similar neutrons as shown in Figure 79-2. The two neutrons are aligned 
vertically and the distance between the center of mass of the two neutrons 
and a much larger mass 0 is distance r . Because gravitation depends on 
the inverse square of the distance, there will be a slight force trying to 
separate the two neutrons. I have shown this by a vector diagram where 


^ r _ rt>) = Force on the innermost neutron 
w. 1 = Force on the outermost neutron. 


The difference in the force at radius (r — r 0 ) and (r + r 0 ) is the force 
trying to separate the two neutrons. 

From the vector diagram 



The vectors all point along r and the magnitude of the resultant vector 
is given by 


G M m G M m 


FIG 79-2 
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Placing over a common denominator, we have 


AF _ (r + r 0 ) 2 G M m n - G M m n (r - r 0 ) 2 
(r - r 0 ) 2 (r + r 0 ) 2 

(r 2 + 2 r 0 r + r 0 2 ) G M m n — G M rryjr 2 - 2 r 0 r + r 0 2 ) 

(r - r 0 ) 2 (r + r 0 ) 2 

Assuming the radius of the neutron r Q to be much less than the distance 
between the two centers of mass r (r Q < r), I can set 

(r + r 0 ) and (r — 15 ) «= r 


Then 


AF 


4 r 0 r G M n\, _ 4 r 0 G M m n 
r 2 (r 2 ) r 3 


The tidal force can be seen to be inversely proportional to the cube of the 
distance. The force tending to hold the two neutrons together is their 
mutual gravitational attraction 


F _ G m„ 

(2 r 0 ) 2 

If the mutual attraction F is equal to or greater than the tidal force A F, 
the two neutrons will remain together. By setting these two forces equal, 
the radius r at which the two neutrons start to break apart can be 
determined. 


4 G M m n r 0 = G m„ 
? (2 r 0 ) 2 


Solving for r 


4 M m n r 0 (2 r 0 ) 2 _ 16 M r 0 3 

m 2 m n 


Assuming mass p and the two neutrons to be spheres having equal density 
D 


M = D ip 3 

m n = D 


Substituting 


r 3 = 4 D P 3 4 r 0 3 = 16 r p 3 
D r^ 

r = 2.51 r p 

This is the radius at which the mutual attraction is equal to the tidal force 
and the two neutrons will remain together. At any radius less than this 
value the tidal force will be larger than the mutual attraction and the 
neutrons will pull apart. 

If mass a were built out of many neutrons, the mutual gravitation of 
the particles would change the distance it started to pull apart to a slightly 
different value r = 2.44 ijj which is know as the Roche Limit. 


REFLECTIONS VIII 



Using only one designed ability of mass to see other mass through the 
nothingness, the gravitational force, I have seen what possibilities are open 
to me. Because it is a central force and because its ability to see other 
mass varies inversely with the distance, it is capable by its very nature of 
moving mass in various orbital paths around a central body. These various 
orbits can be elegantly summarized by considering the conic section shown 
in Figure 80-1. 


FIG 80-1 



By slicing the cone at different angles, a plane surface is generated 
containing either a circle, ellipse, parabola or hyperbola. Also, by its very 
nature, the gravitational force can pull neutrons together to create larger 
composite masses. But another characteristic of this same force is that no 
separate composite masses can get too close to any other without breaking 
up and losing their individual identity. This last characteristic seems to 
limit the complexity that can be achieved. If I am going to make the 
universe more interesting (and this is always what I am trying to achieve) I 
will probably have to add other forces to the total universe design. 
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BOUNDARIES 

81 



It is the design of the field forces attached to rest mass and having the 
ability to see other mass through the nothingness that will determine the 
level of complexity mass can achieve. I have just considered the design of 
the gravitational field. Mass brought together with the gravitational field 
achieves a greater complexity only because the neutrons forming the 
structure have different variable densities. But such a structure is hardly 
more complex than uniform density solid bulk mass. The problem is that 
with only a gravitational field force in existence all that can possibly form 
are conglomerates of neutrons. A more interesting possibility offering a 
greater diversity would occur if I were to place boundaries between 
different sets of neutrons. In Figure 81-1 I have shown a compact sphere 
of bound neutrons brought together by the gravitational field force. 
Within this sphere is shown different sets of bound neutrons, each set 
representing a separate entity to itself. And because of these boundaries, a 
diverse complexity can be built up ranging from simple structures 
consisting of a few neutrons all the way up to ultra complex structures 
composed of billions of neutrons — each separate and distinct entities. 
The complexity that could be achieved would be enormous. 


FIG 81-1 
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What determines the complexity of these bound structures would not 
necessarily be the number of neutrons in the structure, but the internal 
arrangement. Even within one set of bound neutrons could exist still other 
sets all interacting in a complicated manner with each other. With this 
arrangement, it would not be the purpose of the gravitational field to 
create the complexity. The purpose of the gravitational field would be to 
bring mass together so that these boundaries could form. To create these 
boundaries, it would be necessary to design some field force (or maybe 
forces) different in nature than gravitation. Creating boundaries between 
different sets of neutrons will increase the complexity. One important 
question is: How stable do I make these boundaries? If things are put 
together too well, they are incapable of changing. Do I want completely 
stable structures? No! My purpose is to put mass together in a way 
something interesting can happen — some way in which a little 
experimentation can be performed. Put simply: Anything completely 
unchanageable is completely uninteresting? e But if some lack of stability 
exists, interaction and change between these bound structures of neutrons 
can occur. On the other hand, these bonds cannot be totally unstable 
either. If the strength of these bonds is too weak, nothing will hold 
together long enough to form a stable structure resulting in a constantly 
random shifting boundary between these neutrons. The correct bond 
strength will have to be a delicate compromise creating both stability and 
change. 

How do I change these boundaries? The ultimate complexity would be 
this: To different sets of bound neutrons I add photon energy resulting in 
a change of these boundaries as a result of this interaction." 

They include: 

(A) A new boundary may be formed 

(B) A boundary may be removed 

(C) An internal boundary may be changed. 

I have already attached photon mass to structure rest mass creating field 
energy and the ability of mass to see other mass through the nothingness. 
But I can also allow free photons to exist apart from rest mass. Their 
purpose would be to modify the boundaries between the sets of variable 
density neutrons — either to build up a greater complexity or tear it apart 
and build something else. Or the photon could be used in a manner that 
results in a small but subtle change in some internal boundary. In this way 
information could be transferred between different sets of bound variable 
mass. There also exists no design reason why I cannot make as many 
photons of the same energy as may be necessary to change some boundary 
if the necessary energy to construct these photons is available. 


FOOTNOTES 


98 Motion pictures are interesting only because the frame changes; sports 
because the ball moves; music because the notes vary. Are totally stable 
structures like diamonds really that interesting? Only because of the 
importance that unstable changeable structures called humans place on 
them. 


99The Earth-Sun system is probably one of the most complex pieces of 
real estate in the entire universe. However, the complexity of the final 
product sometimes hides the underlying simplicity of the overall design. In 
Figure 81-2 I have shown this design using energy cubes. The sun serves as 
a source of photon energy which can be used to modify the boundaries 
existing on earth. Photons having certain energies are filtered out by the 
magnetic field and atmosphere surrounding the earth. If the wrong set of 
photons get through, the, organic complex variable density 
(carbon— hydrogen— oxygen) breaks up. The mix of rest and photon mass 
creates structure. For example, plants remain stationary adding photon 
mass from the sun to create structure through the process of 
photosynthesis. Animals are able to move on this earth, but only at the 
expense of extracting this stored photon mass energy from living plants 
(eating) or dead plants (oil). The secret of existence is getting something 
to share its energy with you. 
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DAY 


82 

ATOM DESIGN: 

FIRST REVISION 


I have outlined a general concept of how a greater complexity can be 
achieved. But if I am to create this complexity, I will have to build a 
neutron having a much more sophisticated design. My first design was very 
simple. It consisted of a spherical shell of mass and by changing the 
thickness of the shell, the density could be modified. What are some 
desirable characteristics to engineer into a new design? I have already 
applied a gravitational force to mass. But the real key to the complexity 
the universe can achieve will lie in the ability of mass to be able to form 
distinct boundaries between sets of neutrons. What I really need to add to 
the design at this point is selective bonding between neutrons. This will 
result in more than just one large aggregate mass of particles being formed. 

There are two reasons why neutrons may selectively bond to each other; 
they both mutually share something in common or have something the 
other neutron wants or needsP?n Figure 82-1 I have shown two spherical 
shell neutrons. This design cannot supply the type of bonding I am trying 
to achieve because the design does not supply anything to be 
shared — there exists no way to overlap the boundaries between the two 
neutrons. 

FIG 82-1 



NO OVERLAY POSSIBLE 


But if I do not build the neutron out of solid bulk mass, there is still 
another possibility open to me. Instead of using solid bulk mass to 
determine the boundary of the neutron, I can break the neutron into two 
structural particles and use the velocity of one mass to define this 
boundary. This alternate design is shown in Figure 82-2. 


I AM GOING TO GIVE THIS NEW CONFIGURATION CREATED OUT 
OF THE NEUTRON A SPECIAL NAME. I SHALL CALL IT 

AN ATOM. 


FIG 82-2 



The atom now consists of a high velocity outer mass 7 orbiting a central 
mass a . And the basic idea is this: If I can get mass 7 orbiting fast 
enough, then even though the structure is not completely solid bulk mass, 

I may be able to make it look solid. What I am really doing is substituting 
mass in motion for solid bulk mass. I am going to give mass 7 a special 
name. I shall call it an ELECTRON . To create the appearance of solidity, 
the electron will also need the ability to distribute its motion evenly 
around the central mass. I cannot simply lock the motion of the electron 
into a flat two dimensional plane. I will have to design some method of 
smearing its motion into three dimensions to create a three dimensional 
solid. And while a single electron cannot be every place at the same time, 
this smearing of the motion of the electron combined with an extremely 
high velocity in a small confined volume of space can be used to create 
the appearance of solidity. In fact, under the conditions just described the 
electron would appear more like a cloud rather than a particle and the 
'electron cloud' is what would create the physical form. 

While the electron by its movement will be used to create form, the 
central mass is equally as important. I am going to give mass o the ability 
to see the electron through the nothingness and it will serve as a focus 
around which the movement of the electron is localized. In effect, it 
anchors the electron cloud in place. I am also going to give this mass a 
special name. I shall call it a PROTON. And it is this combination of 
electron and proton which I am using to replace the spherical shell 
neutron which shall be called the atom. Again why did I find it necessary 
to change the neutron's design? Because the most important consideration 
was to be able to create a selective bond between atoms and the new 
design provide that possibility. The new structural design has electrons 
that can be shared and is therefore capable of forming selective bonds. 
This is shown in Figure 82-3 where the electron clouds of two atoms 
overlap and both electrons are shared by the proton in each atom. 


FIG 82-3 
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And right up to the ultra complex variable density, there is no 
difference as humans form their bonds for the same reason. 
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DENSITY OF THE ATOM 
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The main reason for modifying the atom was to provide a method of 
selective bonding between them. But even without this consideration the 
new atom design has many other advantages. I originally designed a 
spherical shell as a means of creating different variable densities by 
adjusting the thickness of the shell. But this design, while capable of 
providing different variable densities, also wastes mass by trapping it inside 
the sphere — mass that could be used to build structure. However, the 
new design uses very little structural mass. And because the proton is to 
be used to anchor the electron, it must be made much more massive. 

Thus, what mass the atom does have will be concentrated in the centrally 
located proton. But this proton mass would appear to be spread over the 
whole volume defined by the boundary of the electron cloud and the 
average density of the atom is given by 

^ _ Proton mass 

Volume of electron cloud 

Although the electron would add mass to the atom, its mass in relation 
to the proton would be negligible and atoms of different variable densities 
could be built up in a simple way by adding additional protons to the 
central core. This is shown in Figure 83-1 where the density of the atom 
has been modified by the addition of a proton to the central core. 

Spherical shell atoms would essentially have to be individually carved out 
of solid bulk mass and there would be no simple way to modify them 
once their density was determined. 

FIG 83-1 
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DAY 

84 


THE ELECTRONIC BOND 


I have already designed a gravitational force to get mass to dump in the 
nothingness so that different sets of atoms can get close enough to each 
other to form bonds. But what determines where the boundaries between 
the atoms will form? And in particular, what determines how many atoms 
will form into a bonded mass? I need to design into the atom another 
force — another way for it to see other atoms, but in a way that allows it 
to selectively choose another atom.This ability to selectively bind itself to 
another atom I am going to call an ELECTRONIC BOND. Exactly how 
many bonds should each atom be capable of forming with other atoms? 
Consider the atom shown in Figure 84-1. It could have the ability to form 
almost any number of bonds in any direction. However, bonds directed 
along each spatial direction as shown should be sufficient in that every 
direction in the three dimensional space around the atom is covered. For 
the time being the number of bonds any atom might have will be limited 
to between zero and six. 101 


FIG 84-1 
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IN ANY EVENT, THE BONDS AN ATOM CAN FORM MUST BE 
CAPABLE OF BEING CLOSED OFF. 


I want complex bounded atom structures to be able to form without 
necessarily excluding the more simpler bonded structures having only two, 
three or a very few bonded atoms. This offers the most interesting 
possibilities. Then not only would a whole range of photons exist but also 
a whole range of different size bonded atoms capable of interacting with 
each othJP 2 All this is dependent on being able to close off the bonds 
between atoms. If they cannot be closed off, boundaries will not be able 
to form. This will only result in duplicating what has already been achieved 
with gravitation, namely, one large aggregate structure, the size determined 
by the total number of atoms present. 

| FOOTNOTES | 

HlOl G.O.D. decided on a maximum of 4. 


l 02 There are two basic types of variable density: 

(A) Simple variable density composed of inorganic non-living chemicals. 

(B) Ultra complex variable density. In general, ultra complexity is 
connected with atoms having 4 covalent bonds. Carbon is the basis for 
biological ultra complexity while silicon and germanium are the basis for 
electronic ultra complexity. 
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THE ELECTRIC FORCE 


If I am going to increase the complexity beyond that possible with just 
the gravitational force alone, then it will be necessary to design another 
type of force — another way mass is able to see other mass. What 
characteristics should this force have? Indeed, what characteristics can any 
force have? They are really quite limited and include the following: 

(1) How hard is the communication with other mass; how much ability 
does it have to accelerate other mass? 

(2) Does it look equally hard at all mass in its range or is it selective 
about what mass it chooses to look at? 

(3) What is the range and direction of its ability to see other mass? 


I have split the neutron into two particles, the proton and the electron. 
It will be the purpose of a new force, the ELECTRIC FIELD FORCE to 
bring these particles together to create an atom. Any characteristics the 
electric force may have, as described above, will be determined with this 
purpose in mind. 

To differentiate the electric force from that of gravitation, I am going to 
define a new term called CHARGE. Charge will be a built in property 
given to the proton and electron to describe an acceleration (force) these 
particles exert on each other. When I give a particle charge, I give it a 
property to describe its acceleration. While gravitational acceleration is 
directly proportional to mass, charge is not. Charge is uniquely designed 
to structure the variable density mass — to form atoms using the proton 
and electron. Unlike the gravitational force which looks at all mass (that is 
its purpose-to bring mass together) the electric force is selective. A 
proton is looking, but only for an electron. Once found, the proton quits 
looking; an atom is created. 

I have represented this idea in Figure 85-1. The lines of force drawn 
outward represent the ability of the proton to see an electron. Both the 
electron and proton see each other through the nothingness exerting an 
equal and opposite force on each other. However, by design, I have made 
the proton much more massive to anchor the movement of the electron 
around it. In this system, the less massive electron will receive most of the 
acceleration. In effect, the proton acts as a source of acceleration for the 
electron. The electron acts as a sink for the acceleration produced by the 
electric force between the two particles. The source of acceleration 
produced by the proton I will call POSITIVE CHARGE. The sink for this 
acceleration represented by the electron I am going to call NEGATIVE 
CHARGE. 
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FIG 85-1 



How hard should the proton be able to see the electron? That is, what 
magnitude should the force between the electron and proton be? In 
particular, what should its strength be in relationship to that of the 
gravitational field? 

In Figure 85-2 I have bound the larger mass (3 together with the 
gravitational force. I have taken part of this larger mass and created the 
small mass a binding it together with the electric force. The purpose in 
bringing this mass together is so that boundaries can form using the 
electric force. And this is the important part: If I am going to have the 
ability to form these boundaries, A SMALL MASS OF ELECTRICALLY 
BOUND PARTICLES HAS TO BE ABLE TO SUCESSFULLY COMPETE 
WITH A LARGE GRAVITATIONALLY BOUND MASS. If the electric 


FIG 85-8 



MASS 0 BOUND TOGETHER USING 
ONLY THE GRAVITATIONAL FORCE 


MASS a BOUND TOGETHER USING 
ONLY THE ELECTRIC FORCE 



force is not greater than the gravitational force, enormously greater , 
gravity will dissolve the boundary and again, all that results is one large 
comglomerate of mass having no boundaries. Actually, there may be 
instances where so much mass exists the electric force simply cannot 
compete no matter what magnitude is given to it. But in chosing the ratio 
between the gravitational and electric force, I need at least some threshold 
value of mass to be able to be assembled without the electric bonds being 
pulled apart by the gravitational force. Only then can centers exist in the 
universe where a greater complexity can come into being. 103 

In Figure 85-2 I have shown mass 0 being held together by only the 
gravitational force and mass a only by the electrical force. In actuality, 
both forces will need to be built into mass, the electric force being 
superimposed over the gravitational force. I have demonstrated this in 
Figure 85-3 The proton and electron are exerting an equal and opposite 
gravitational force on each other. Likewise, using the electric force having 
a value totally independent of their masses, the electron and proton are 
able to exert an equal and opposite force on each other. The magnitude of 
the electric force is much greater as hinted by the broken lines around 
each charge; the mass of the electron and proton would have to be much 
greater to generate a gravitational force equilvalent to the electric force 104 
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Finally, I need to look at the range and direction of the electric force 
It is the purpose of the electric force to bring the proton and electron 
together to build the atom. Because the electron can be located at any 
point in the nothingness, the field must have a spherical search pattern 
being able to look in all directions as far as possible. In this respect the 
design needed is not unlike the gravitational force I have already built' into 
mass. Perhaps I can use the same form in designing the electric force. 


The mathematical form arrived at for gravitation was a force given by 


G M m r 


F 


where 


G = Gravitational proportionality constant 
M = Mass of first body 
m = Mass of second body 

r = distance between the centers of the two masses 
r= direction vector along a line connecting the 
centers of both masses. 

An electric force of the same form is given by 


KQqf 


where 


K = Electric proportionality constant 
Q = Charge of proton 
q = Charge of electron 

The value of AT is a proportionality constant which would determine 
how hard the proton and electron see each other through the nothingness. 
And for reasons previously discussed, its value will be much greater than 
the gravitational constant G . Also, instead of mass, it is the charge, a 
built in designed acceleration that determines how the proton and electron 
see each other. 

However, even with these two modifications, the most significant 
difference is that the electric force, once satisfied, can be neutralized. In 
Figure 85-4A I have shown a proton and electron separted from each 
other in the nothingness. Both particles feel an equal and opposite 
gravitational and electrical force pulling them together. In Figure 85-4B 
both particles have come together, mainly as the result of the much 
greater electric force. I now introduce a third electron into the system. 
Unlike the previous electron, it feels only the gravitational force because 
the electric force has been satisfied — the proton is no longer looking for 
an electron. In Figure 85-4C I have added another proton to the system 
and now once again both electric and gravitational force pull these 
particles together forming yet another atom. The final system consists of 
two atoms and although internally both atoms are constructed using the 
much stronger electric force, because it can be neutralized, the only 
apparent force acting between the two atoms is the very weak 
gravitational force. 


FOOTNOTES 


e complexity can be built are called planets. 
k compared to the electric force that the electrical 
'our leg muscles can overcome the gravitational pull 
rth. 

nagnitude between the two forces is enormous, the 
D 39 greater than the gravitational force. Referring to 
uce a gravitational force equilvalent to the electric 
ton and electron, you would need two masses having 
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There exists only two types of mass in the universe relative to any 
inertial nonaccelerating reference frame. 

(1) Rest mass. Mass with zero velocity having all of the energy backing 
it totally turned off. 

(2) Photon mass. Mass with velocity c having all of the energy backing 
it totally turned on. 

Any mass having an intermediate velocity between 0 and c can be 
represented as a combination of rest and photon mass. 

The smallest possible unit of energy is given by 

E = h f 


where 

h = Planck's constant 6.63 x 1 CT 3 4 Joules(Second) 
f = smallest interger frequency (1 Hertz) 

Substituting in these values gives 

E = 6.63 x 1 CT 3 4 Joules (Second) 

(Second) 

I have represented this one planck unit of energy by the energy cube in 
Figure 86-1. The mass m p represents the fundamental mass unit and its 
value is given by 

m p c 2 = h 

h _ 6.63 x 1 CT 3 4 Joules = 7.366 x 10" S1 Kgms 
mp c 2 (3 x 10 8 Meters) 2 


FIG 86-1 
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If all of the energy backing the fundamental mass unit m p is turned on, 
it is photon mass moving at velocity c as shown in Figure 86-2A. If all of 
the energy backing the FMU is turned off, it is rest mass having no 
velocity as shown in Figure 86-2B. The fundamental unit of energy 
represented by the cubes is the amount of energy needed to take the FMU 
m p having no velocity and push it up to velocity c (energy is the ability 
to make mass cover the nothingness). For every second of time that 
passes, the energy backing the FMU will smear it over 1 c unit of length 
in the nothingness. 


FIG 86-2 



The planck unit of energy is very small. In order to build the atom, it 
will be more convenient to describe its construction using a larger unit of 
energy called the ELECTRON VOLT. If I were to sandwich together 
2.416 x 10 14 fundamental energy units into one packet, then this would 
be equal to one electron volt of energy. I have shown this by the energy 
cube in Figure 86-3. 

I also need to decide on some value for the mass of the proton and it is 
this: If I were to take 931 x 10 6 electron volts of energy and turn it off, 
the amount of mass backing it would equal the rest mass of the proton. 
When I say that a proton has a mass of 931 MEV (Million electron volts), 
I mean that this is the amount of energy in storage backing the proton. 

I need to decide on some value for the mass of the electron and it is 
this: If I were to take .51 x 10 6 electron volts of energy and turn it off, 
the amount of mass backing it would equal the mass of the electron. 
When I say that an electron has a mass of .51 MEV, I mean that this is 
the amount of energy in storage backing the electron. I have made the 
ratio of the mass of the proton to that of the electron very large being 


Proton rest mass energy 931 MEV 

— = = 1 824 

Electron rest mass energy .51 MEV 

By being very massive, the proton is able to anchor the movement of the 
much smaller electron. 
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ENERGY UNITS OF THE ATOM 
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VOLTAGE 


The kinetic energy of an electron can be visualized as the energy 
contained in the photon mass sandwiched to it as it moves through an 
electric field. When I say an electron has an energy of 16 kilovolts, exactly 
what do I mean? 

In Figure 87-1 I have placed a large number of protons on a plane 
surface. A distance of 4 meters away there exists a stationary electron 
held in place for the moment. Every single proton sees and wants to build 
an atom out of that electron (that is what I designed the electric force 
for) and when the electron is released, it will accelerate toward the plane 
of protons. The energy this single electron is able to gain moving through 
the electric field I will call VOLTAGE. Mathematically, 


V 


W 

% 


where 

V = Voltage 

W = Work (energy in the here and now) 
= Electronic charge 

FIG 87-1 0 



The voltage can be thought of as the photon mass added to the electron 
rest mass as it moves through the electric field. For each meter the 
electron travels, an energy of 4 kilovolts is added, a total of 16 kilovolts 
for the total distance of 4 meters. For each meter it moves through the 
electric field, the electron can be considered as .51 MEV of rest mass to 
which 4 kilovolts of photon mass has been added. The final rest— photon 
mass mix will be an energy cube having .51 MEV of rest mass to which 16 
kilovolts of photon mass has been added as shown in Figure 87-2. What is 
the final velocity and relativistic mass of the electron? 

The photon mass sandwiched to the electron rest mass m 0 is 

m p c 2 _ 16 x 10 3 EV 
.51 x 10 6 EV 


FIG 87-2 



m p = .031 m 0 


To a rest mass m 0 , a photon mass m p = .031m 0 is added giving a total 
relativistic mass of 

m R = 1.031 m 0 

If only the photon energy supplied by the electric field in the energy cube 
above is activated, the total mass will reach an intermediate velocity 


1.031 m 0 v 2 = .031 m 0 c 2 


v 


.031 c 2 

1.031 


.173 c 


If I activate an internal rest mass energy in the electron equal in value to 
the energy given it by the photon mass, an extra amount of kinetic energy 
given by 


m 0 v 2 = m 0 (.173c) 2 = m 0 (. 0299c 2 ) 

becomes available to drive the mass. The total energy driving the 
relativistic mass becomes 

1.031 m 0 v 2 = (.031 + .0299) m 0 c 2 


.06093 c 2 


.243 c 


v 


1.031 
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THE ELECTRIC FIELD CUBE 


Consider a proton and electron in the nothingness separated by an 
infinite distance as shown in Figure 88-1. Because of the electric force, 
both the proton and electron are able to see each other through the 
nothingness. Both masses both generate and absorb the photon mass, but 
because the proton is so much more massive, it remains essentially 
stationary. Thus, most of the photon mass energy is given to the electron 
which appears as an increase in its kinetic energy as it moves toward the 
proton. Basically then, the proton acts as a total generator of the electric 
field energy while the electron acts as a receptor for this field energy. 
When the electron is located at infinity, it has the potential to receive all 
of the photon mass generated by the proton. I want to represent this 
potential using an energy cube. I need to first examine more closely the 
dimensions of the total electric field energy cube as shown in Figure 88-2. 

The force experienced by the electron is given by 

where 


I am going to give the term £ a special name. I shall call it the 
ELECTRIC FIELD STRENGTH because it determines the magnitude of 
the acceleration felt by the electron. The field strength depends on the 
amount of positive charge seen by the electron and the distance between 
the two charges. Unlike the electrical constant K , it may have any value. 
The value of £ when both charges are an infinite distance apart is 


E 


K Q 


And this will form one dimension of the field energy cube. The charge q 
of the electron will be used as another dimension. A vertical line on the 
face of the cube at each value of the field strength will represent the 
instantaneous force at that distance. Then the right hand edge of the front 
surface represents the minimum force possible. The left hand edge 
represents the maximum force or 


where 


Wx 



q E max 


r MiN - minimum approach distance between the two centers of mass. 


FIG 88-1 



The entire front surface of the cube represents the sum total force 
exerted on the electron. This total force acting over an infinite distance 
which forms another dimension of the cube generates the total 
electric field energy cube. 

Finally, field energy resulting in charged particles accelerating away from 
each other will be defined positive while field energy resulting in mass 
accelerating toward each other will be defined negative. The field energy 
between the electron and proton is negative and I have represented this by 
an arrow downward on the charge dimension of the field energy cube. 


FIG 88-2 
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ENERGY CONVERSION 

IN AN ELECTRIC FIELD 


Having defined the dimensions of the electric field energy cube for the 
electron, I want to determine its motion as it moves inward toward a 
proton. In Figure 89-1 an electron is shown approaching a proton from 
infinity. I could simply allow the electron to continue inward until it hits 
the proton. But if I am going to build an atom using the orbital motion of 
the electron, I must choose some minimum distance beyond which the 
electron cannot approach. For the moment (the reasons to be given later), 
this minimum approach distance will be set at 

r Q = .528 x 1 CT 1 0 Meter 

If an electron moves straight in and is able to approach this minimum 
distance from the proton, what is the value of its potential energy cube? 
The potential energy cube at infinity represents the total photon mass that 
can be sandwiched to the electron as it moves inward through the electric 
field. At the distance r Q all the potential energy has been converted into 
kinetic energy. 


FIG 89-1 



For an electron falling through the electric field of the proton, the 
dimensions of the field energy cube at any distance r are 


V = Force x Distance =(qE)r=qKQ r = q 



The term 


K Q 


r 


can be thought of as the photon field energy the proton gives to the 
electron as it moves through the field. The component K represents the 
unit ability given to each proton to see the electron, Q represents the size 
of the generator (in this case only one proton) and the position r will 
determine how much of the generated field will have been transferred to 
the electron. At the minimum distance r 0 


V = - JS^ 


9 x 10 9 Newton (Meter) 2 (1.6 x 1 CT 1 9 Coul) 2 
(Coul) 2 


.528 x 1(T 10 Meter 


= - 4.3636 x 1 CT 1 8 Joule 


Converting to electron volts 


-4.3636 x 1 0r 1 8 Joule (1 EV) 

1.602 x 1CT 1 9 Joule 


-27.2 EV 


An electron falling through the electric field of a proton from infinity to 
within a distance r 0 will sandwich 27.2 electron volts of photon mass to 
its rest mass. 

In Figure 89-2 I have chosen still another way to show the electric field 
potential. Radiating outward from the proton are field lines representing 
its ability to see an electron. As the electron moves inward along these 
lines, it absorbs photon mass from the field. Perpendicular to the field 
lines, I have constructed EQUIPOTENTIAL SURFACES and their 
significance is this: The photon mass added to the electron as it moves 
from one equipotential surface to another is the same regardless of the 
path takenl^^Consider the electron located on the 19.04 Angstrom (1 
Angstrom = 1 CT 1 0 Meter) equipotential surface at point A and then 
moving to point B 8.46 Angstroms distant from the proton. There are 
many possible paths between these two points — the most direct along a 
field line connecting the two points as shown by path AB . A less direct 
route is shown by path ABC . But because I have made the electric field 
with only the ability to see in line , the energy it absorbs as it moves 
between these two points is independent of the path taken. 

I want to determine the amount of energy an electron receives as it 
moves from the distance of infinity to r 0 = .529 A between the two 
centers of charge. In Table 89A I have shown the energy received by an 
electron as it moves from infinity to various equipotential surfaces 
surrounding a proton. With this information I can easily determine the 
energy it receives moving from one equipotential surface to another. 


FIG 89-2 
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TABLE 89 A 


Location of 
equipotential surface 
from center of 
proton in Angstroms 
( 1 CT 1 0 Meter) 

Field energy 
absorbed by electron 
moving from °° to 
equipotential surface 
(electron volts) 

Field energy 
absorbed by electron 
moving between 
equipotential 
surfaces (electron 
volts) 

0.00 

0.00 . 

0 76 

19.04 

-0.76 ZZ 

n 99 

13.23 

-1.08. 

0 67 

8.46 

-1.75 ZZ 

1 

4.76 

-3.02 . 

3 76 

2.12 

-6.08 . 

90 

.529 

-27.16 

-27.16 (Total) 


Since every surface is referenced to infinity, I need only to find the 
difference in potential between two surfaces to determine the energy 
taken on by the electron moving between them. Consider the energy 
difference between the equipotential surfaces 19.04 A and 13.23 A distant 
from the proton. 

K Q q -K Q q 

E = - 

r i 3.23 r i9.04 

E = KQq r_i + _l_i 

L r i 3.2 3 r i 9.04 J 

= 9 x 10 9 Newton (Meter) 2 (1.6 x 10“ 19 Coul) 2 |" —1 ^ 1 

(Coul) 2 U 3.23 A 19.04 AJ 

= 2.304 x 10 -2 8 (-.02306 x 10 1 0 ) Joules 


= -5.313 x IQ- 20 Joules ( 1 EV) 

1.602 x 10 -19 Joule 


-.32 EV 


As the electron moves inward through the field, it is able to gain more 
photon mass between equipotential surfaces closer to the proton. In 
Figure 89-2 using energy cubes, I have shown the photon mass added 
between each equipotential surface. 

Consider the final energy cube at equipotential surface .529 A. As 
shown in Figure 89-3 the total potential energy cube has been converted 
into total kinetic energy. What is the velocity of the electron at this 
point? The photon mass sandwiched to the electron rest mass m 0 is 

m p c 2 = 27.2 EV 
n^c 2 .51 x 10 6 EV 

m p = 5.333 x 1CT 5 m 
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To a rest mass ow a photon mass 5.333 x 1 CT 5 m p is added giving a total 
relativistic mass of 


m RE L = 1.0000533 m 0 

If only the photon energy supplied by the electric field in the energy cube 
is activated, the total mass will reach an intermediate velocity 


1.0000533 rry/ 2 = .0000533 m Q c 2 


v 


.0000533 c 2 

1.0000533 


.00730275 c 


If I activate an internal rest mass energy in the electron equal in value to 
the energy given it by the photon mass, an added amount of kinetic 
energy given by 


m 0 v 2 = m 0 (. 00730257c) 2 = rr^.005333 c 2 

becomes available to drive the mass. The total energy driving the 
relativistic mass then becomes 


1.0000533 n^v 2 = 2 (.00005333) n^c 2 

/. 0010666 c 2 
V J 1.0000533 


v = 1.0327357 x 1(T 2 c 


FIG 83-3 
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FOOTNOTES | 

105For an even more intuitive feel about equipotential surfaces, consider 
the electric dipole shown in Figure 89-‘4. By definition, an electric dipole 
is constructed by placing two equal charges q of opposite sign a distance d 
apart. The lines of force radiating outward from the positive source into 
the negative sink represent how the two charges sense the presence of each 
other. Around both dipole charges I have drawn equipotential surfaces. 
Now place two positive test charges in this field, one at point A and 
moving to point B\ the other starting at point C and moving to D . 
Because both move between the same two equipotential surfaces, both will 
gain the same amount of energy — the electric field will sandwich the 
same amount of photon mass to each charge,but over different distances. 


FIG 89-4 
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Energy is only one thing: the ability to make mass cover the 
nothingness. If this ability is being added, the result is mass accelerating 
through the nothingness. 

Mathematically, energy being applied in the "here and now" is 

Work = max 

where m = Mass 

a = Acceleration 

x = Distance over which the acceleration is applied. 

I can apply a small amount of this ability over a long distance CD or a 
large amount of this ability over a short distance AB . In each case, the 
energy cubes are equal, the volumes given by 


it is interesting to compare the similarity between the electric and 
gravitational force. I have shown this using the energy cubes in Figure 
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FINALLY. All of this design effort has been expended to reach this 
point. I am ready to design my first fundamental atom. It will be 
constructed out of one proton and one electron. I will call it 
HYDROGEN. Even just this one simple atom is going to require many 
decisions. But the most basic and important design decision is this: 

EVERY HYDROGEN ATOM MUST LOOK LIKE EVERY OTHER 
HYDROGEN ATOM. 

Why? Because I can't make things infinitely variable. I could never 
duplicate it. And it wouldn't fit together. I simply cannot achieve an 
interesting complexity if every atom were completely different and 
constantly changing. The atoms are the building blocks that will be used 
to create stable structures. But if the atoms forming the structures were 
themselves infinitely variable, an organized complexity becomes impossible 
to build. 

FIG 90-1 



Consider the hydrogen atom shown in Figure 90-1. The basic design is 
to create solidity using the motion of the electron around a proton core. 
But how do I space the electron? How does the electron know at precisely 
what distance from the proton nuclear core to orbit? If every hydrogen 
atom is to look like every other hydrogen atom, where the electron spaces 
itself cannot be infinitely variable. For that matter, what is to stop the 
electron from slamming into the proton and forming no orbit at all? One 
method of controlling the size and shape of an electron orbit is by its 
energy and angular momentum. But if I am not going to allow the atom 
to be infinitely variable, then I must force the electron to only move in 
discrete specified orbits around the nucleus. One way — the only way is to 
not allow either the energy or angular momentum to be infinitely variable. 
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I must quantize these variables. I must allow them to have only certain 
specified values. 

I have already quantized energy. The photons are built out of 
fundamental h units of energy sandwiched together. The physical units of 
angular momentum can be expressed as 

Energy x Time ("(Mass) (Length) 2 (Time)T 

[ (Time) 2 J 

= (Mass) (Length) (Length) = (Mass) (Velocity) (Length) 

(Time) _ . 

- Angular Momentum 

Using the fundamental unit of energy h, the angular momentum can be 
expressed as 

Energy x Time = (h Second) = 6.63 x 1 0 -3 4 Joule (Second) 

To relate it to the circular motion around the proton, I divide by the 
constant 27r giving the allowed quantized value for the angular momentum 
of the electron as 

h (Second) = Ti = 1.053605 x 10 -34 Joule (Second) 

2tt 

That is to say, I am going to allow the electron to have only one 7? unit of 
angular momentum. The velocity of the electron in its orbit about the 
proton can be determined by setting the angular momentum equal to this 
quantized value or 


m v r = Ti 


Solving for v gives 


Ti 

v = Eq 90-1 

m r 


In order to determine v, I need the value of the radius r. Consider Figure 
90-2 which shows the electric force exerting an inward force on the 
electron causing it to move in a circular orbit. The inward acceleration the 
electron feels is equal to the electric force or 


F 


m a 


KQq 


Eq 90-2 


If I solve the above equation for r and substitute in the quantized value of 
the velocity v, then 


r m Ti _ KQq 


r = — 2 = (1-0536 x 1CT 34 Joule (Second) 

K Qqm 9 * 1 0 9 Newton (Meter) 2 (1.6 x 1 CT 1 ^ C oul) 2 (9. 11 x IQ^'Kam) 

(Coul) 2 


r 


= .528 x 1 CT' 0 Meter 


.528 A 



FIG 90-2 

The value of the velocity of the electron can now be determined as 

Ti _ 1.0536 x ItT 34 Joule (Second) = 2.1904 x 10 6 Meter 

V m r 9.1 1 x 1(T 31 (Kgm) .528 x 1CT 1 “Meter Second 

What is the kinetic energy of the electron in this quantized orbit? 

1 m v 2 = 1 (9.11 x 1CT 3 1 Kgm) p.1904 x 10 6 Meter I 2 

2 2 L Second J 

K = 2.1817891 x 10“' 8 Joule (1 EV) = 13.6 EV 

1.602 x 1 0“ 1 9 Joule 

Again, any moving electron can be thought of as a rest mass to which a 
photon mass has been added equal to its kinetic energy. In Figure 90-3 I 
have shown the energy cube for the electron orbiting the proton nucleus. 

FIG 90-3 
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For nonrelativistic velocities, the activated rest mass energy of the electron 
is very nearly equal to the kinetic energy photon mass added to the 
electron. Then 

m 0 v 2 = (activated rest mass + added photon mass) m p c 2 
.511 x 10 6 (EV) v 2 = 27.2 (EV) c 2 

1 27.2 (EV) c 2 .0072958 c = 1 c 

J. 511 x 10 6 EV 137 

Another approach is to consider the electron coming in from infinity to 
a distance r 0 and going into a quantized orbit around the proton as shown 
in Figure 90-4. 


FIG 90-4 
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For an electron falling inward through this electric field, I have already 
determined that the potential energy converted into kinetic energy is 27.2 
EV. The energy needed to orbit the proton is only 13.6 EV or half the 
energy gained as it fell through the field. What happens to the other 13.6 
EV of energy? Answer: I have to get rid of it. I have to radiate off 13.6 
EV of photon mass to make it fit the circular orbit. It needs 13.6 EV to 
orbit but it gained twice that much falling through the field — so half of 
the energy must be removed. 

What if I want to reverse the process? Coming in through the field, the 
electron threw off 13.6 EV of photon mass and retained 13.6 EV for use 
in orbiting the proton. As shown in Figure 90-5, if I can add 13.6 EV 
from an outside source , then this energy, along with the photon mass it is 
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using to orbit the proton provides enough energy for the electron to 
excape from the proton. Moving out against the field, the electron 
converts 13.6 EV added from the outside source and the 13.6 EV giving it 
kinetic energy to orbit the proton into potential energy. It is now at 
infinity and possesses potential energy because it is in position to fall 
through the electric field and take on 27.2 EV. 

THE PHOTON MASS THAT MUST BE ADDED FROM AN 
OUTSIDE SOURCE I SHALL CALL THE BINDING ENERGY 

All of this can be put into a mathematical formalism not unlike that 
which was used for the gravitational field. The lost energy of an electron 
in this quantized orbit is the sum of the potential and kinetic energy or 

T = K + V 

1 m v 2 + —K Q q 
“2 + r 

As noted previously, 

m v 2 K Q q 


Then 

1 m v 2 _ K Cl q 

2 2 r 


FIG 90-5 
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Substituting this value in the lost energy equation gives 


T = K + V = 1 K Q q _ K Q q = - 1 K Q q 
2 r r 2 r 

___ 1 (9 x 10 9 MNewton) (Meter) 2 (1.6 x 1 CT 1 9 Coul) 2 

T 2 (Coul) 2 (.528 x Id 10 (Meter) 

T = -2.1790 x 10“' 8 Joules (EV) = -13.6 EV 

1.602 x 1CT 19 Joules 

The negative sign signifies that the electron is bound to the proton. If you 
add the above photon mass (13.6EV) to the electron, this energy, along 
with the kinetic energy it has associated with its movement in the circular 
orbit around the proton is the energy needed to unbind it from the 
proton. 

The same mathematics can also be represented by an energy graph as 
shown in Figure 90-6. The distance from the top reference line T = 0 to 
the bottom line T = V represents the total potential energy an electron 
could gain falling from infinity to the first quantized orbit r Q . Above the 
curve, V represents energy that has been lost by the electron when it went 
into a circular orbit. Below this curve represents the energy still available to 
it in the form of its orbital kinetic energy. 


FIG 90-6 



Up to this point I have used only one quantized electron orbit in the 
design of the hydrogen atom. Should I add more? Is there any reason to? 
Consider the hydrogen atom shown in Figure 90-7A. An entire energy 
range of photons starting with one fundamental energy unit (FEU) 
proceding up to 3.285 x 10 15 FEU are sandwiched together (13.6 EV) 
and allowed to intercept the atom. Will every photon interact with it? No. 
Because I have quantized the energy of the electron, it is bound with 13.6 
EV and only the photon having this exact energy will interact with the 
atom unbinding the electron from the proton. The remaining photons will 
simply continue onward as shown in Figure 90-7B. 


FIG 90-7 



What would happen if the atom were not quantized? It would then 
result in every photon interacting with the atom. All that would be 
necessary to break apart its structure would be to expose it to a total 
photon energy of 13.6 EV regardless of how the energy was divided 
between the photon mass. Quantization of the atom adds stability to its 
structure. Only exact amounts of quantized energy can break it up. If the 
atom were not quantized, it would absorb every photon that hit it. It 
would be continuously overloading and breaking apart in the presense of 
any energy it came in contact with. 
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There are actually two extremes involved here. At one extreme , the 
hydrogen atom can interact with only one photon energy resulting in the 
breakup of the atom. There is a hard sharp break between structure and 
nonstructure. At the other extreme, the hydrogen atom could interact 
with every photon energy resulting in the breakup up of an infinitely 
variable nonstable atom. 

But perhaps there is a compromise between the two extremes. I made 
the hydrogen atom having only one electron and one allowed orbit. An 
intermediate possibility would allow other quantized orbits. Photon mass 
absorbed by the atom would not completely break it apart, but would 
cause the electron to move into a higher quantized orbit. This would 
result in the atom interacting with more than just one value of quantized 
photon energy and breakdown of its structure would occur in a series of 
small steps rather than a hard break between structure and nonstructure. 
Ideally, the electron moving into a higher orbit would remain there only 
temporarily eventually falling back into lower orbits. Why? In this way, 
the atom is once again in a position to absorb energy (up to a point) 
without losing structure. 

A hydrogen atom having an electron in the lowest orbit is in its 
GROUND STATE. It has lost all of the photon energy it is capable of 
losing. A hydrogen atom with an electron in a higher orbit is in an 
EXCITED STATE. It has more photon energy than it needs and will try 
to unload this photon mass to achieve the more stable ground 
configuration. 

I have set the smallest unit of angular momentum for an allowed 
quantized orbit to be 

h 

m v r = — — = Ti 
2 7T 

I can add more quantized orbits by increasing the angular momentum by 
interger units of this fundamental orbital angular momentum which gives 

m v r = n Ti 


where 

n = 2,3,4. 


Then the allowed values of velocity in the quantized orbits are 

v = n f Ti 1 

L m r J 


If this quantized value of velocity is substituted in Equation 90-2, then 
solving for r gives the radii of the allowed orbits in terms of the radius of 
the lowest orbit. 


r 


n 2 Ti 2 
J< Qq m_ 


(r 0 = .528 A ) 


Also, substituting this value of r back into Equation 90-1 gives the 
velocity in each allowed orbit in terms of the velocity in the lowest orbit. 


v 


m i^n 2 


(vq = .0073 c) 
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If additional quantized orbits are added, then as the electron falls 
inward toward the proton, it may stop at any of these allowed levels. 
Consider the case where the electron comes in from infinity and stops on 
the quantized level n = 4 as shown in Figure 90-8. Again, half of the 
photon mass gained as it falls through the field from infinity will be used 
to give it kinetic energy to orbit the proton. The other half will be thrown 
off and its value is 


T (Total energy) = R 


rj 1_-| = 13.6EVT 1 _ J] = . 

L n? 00 J L 4 2 °° J 


= .85EV 


If the electron continues on down to the quantized orbit n = 1, it will 
gain more photon mass, half of the photon mass gained as it falls from 
level 4 will be used to give it additional kinetic energy to orbit the proton. 
The other half will be thrown off. If the electron had fallen straight in 
from infinity, it would have thrown off 13.6 EV of photon mass. 
However, since it fell in from level n = 4, a level from which it had 
already thrown off .85 EV, the energy emitted moving from level 4 to 
level 1 is 


T = R 


r 1 J_J= 13.6EV T 1 11 

L nj nf] Li 4 2 J 


12.75 EV 


An alternate method of represent Ihe movement of the electron between 
its allowed quantized orbits is by the use of an energy level diagram as 
shown in Figure 90-9. The horizontal lines are used to represent the 
kinetic energy of the electron in its quantized orbit. The transitions — the 
photon energy an electron must either gain or lose to achieve this 
quantized orbit are indicated by the vertical transition arrows between the 
allowed orbits. For an electron at an infinite distance from a proton, its 
quantized orbit number is n = °° and its energy level is set to zero. For an 
electron in the nearest allowed orbit to the proton, the quantized orbit 
number is n = 1 and its energy level is -13.6 EV, the negative value 
indicating the electron is bound to the proton and energy must be added 
to it to remove it from the proton. 

Comparing the energy level diagram with Figure 90-8, the two transition 
arrows represent photon mass lost as the electron moves from infinity to 
orbit n = 4 down to orbit n = 1. The process can be reversed. By adding 
photon mass energy, the electron in any series of steps can be removed 
from the proton. 

Energy level diagrams are very useful constructs. But one should not 
lose sight of what is really happening as the electron falls inward toward 
the proton. Namely, potential field energy is being converted into photon 
mass energy. Half of this energy is used to give motion to the electron in 
its circular orbit, the other half is thrown off as a photon. For an electron 
moving outward, the process is reversed. Photon mass is added from an 
external source and converted to potential energy by the atom. 


- 


FIG 90-8 
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DAY 

THE STRONG FORCE 

91 


I have suceeded in creating a design for an atom having only one proton 
and one electron. The next step is to design atoms having different 
densities. By adding protons to a central core, the density of an atom can 
be easily adjusted. To compensate for the increased density, the solidity of 
the electron cloud can be increased by the addition of more electrons 
orbiting the nucleus. Imagine an atom having the next incremental increase 
in density built with two protons in its central core and two orbiting 
electrons as shown in Figure 91-1. 

FIG 31-1 



Another design factor comes into being with the addition of the 
extra proton to the central core — exactly what characteristics should the 
force used to bind the protons together have? What naturally comes to 
mind is a force varying with the inverse square of the distance as was used 
in the design of both the gravitational and electric force. But in this case, 
perhaps a force is needed having different properties. In particular, what 
range and strength should this force exhibit? Consider Figure 91-2A where 
I have shown several two proton atoms separated in the nothingness. If 
the core force holding the protons together were a coulomb force design, 
all the protons would simply accelerate toward each other resulting in one 
large conglomerate core as shown in Figure 91-2B. The size of this super 
atom would depend on how many protons were in the immediate area. A 
force resulting in the creation of a single super size atom is not the design 
I am trying to achieve. I want different size atoms having various densities 
to be able to form — but I want these atoms to retain their individual 
identity. If this is to happen, I cannot let the core force see beyond the 
electron cloud. In fact, there is no reason not to limit the range of the 
new force to a distance much beyond the diameter of a proton. Its only 
purpose is to bind the protons together and nothing else. 
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boundaries between the atoms. If the bonds holding the structure of the 
atom's central core together breaks before the coulomb bond holding the 
atoms themselves together breaks, the whole system fails. Putting it 
another way: If the atom core designed to anchor the electron cloud 
destructs, any structure created out of these atoms automatically 
destructs. In a system where complexity is to be built by bonding atoms 
together, if any modification of the boundaries is to take place, I want the 
energy to first modify the coulomb bonds between the atoms without 
modifying the atom itself. For this reason, the core force must be much 
stronger the electric force 06 l am going to give the force used to bind the 
protons together a special name. I shall call it the STRONG FORCE. 

In Table 91-A I have summarized the stability connected with each 
configuration. 


TABLE 91 A 


FORM 

CONFIGURATION 

STABILITY 

Solid Bulk Mass 

Protons and Electrons 

Maximum Stability 

Uniform Variable 
Density 

Atoms 

Medium Stability 
(Strong force) 

Bonded Atom 
Structures 

Molecules 

Lowest Stability 
(Coulomb force) 


■ FOOTNOTE 

106 

The strong force is 137 times greater than the electric force. 


408 


THE NUCLEAR 
REPULSION FORCE 


DAY 

92 


I have designed an electric attractive force between the proton and 
electron which is needed to anchor the electrons in place. I have designed 
a short range strong force to hold together the protons in the central core. 
Are any other forces needed to make the atom design work? Consider the 
case shown in Figure 92-1 where two atoms randomly approach each 


FIG 9S-1 



each other with no possibility of bonding between them being able to 
occur. What I want and need from a design standpoint is some way for 
each atom to be able to control the physical area within its electron cloud 
from intrusion of other atoms. One possible way I might be able to 
accomplish this is by placing a repulsive force between the electrons. 
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However, the problem with this solution is the charge is diffused over too 
large an area to effectively result in a repulsion force between the atoms 
once they are in very close range of each other. What I need is a more 
centrally concentrated force and this is more nearly achieved if I were to 
design a repelling electric force into the protons of each atom. 

Again, consider the case where two atoms randomly approach each 
other as shown in Figure 92-2. In this instance, I have designed a repulsive 
force between the protons which also varies inversely with the square of 
the distance. Now as the atoms approach and attempt to move through 
each others physical space, the repulsive force between the protons in the 
two nuclei will prevent this. 

FIG 9S-S 



There are other desirable features contained in this design, one of them 
being an ability to provide a method of binding two atoms together. How 
this would be possible is shown in Figure 92-3 where the electron clouds 
of two atoms are visualized slightly overlapping each other. If it were 
possible to modify the movement of the atoms in the electron cloud so 
more time was spent, on average, in the central space between the two 
atoms, it would be equilvalent to placing a negative charge in this area. 
Then each atom would be subject to two simultaneous forces. 
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(A) A repulsive force between the positive charges of each atoms. 

(B) An attractive force between the positive charge cores and electron 
cloud generated negative charge between the two atoms. 
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FIG 92-3 


Since each atom contains an equal number of both positive and negative 
charges, it might first appear that no net attractive force is possible. 
However, the electric force depends on two factors: charge and distance. 
Because the positive charges between the two nuclei are approximately 
one atom diameter apart while the distance between the positive cores and 
negative charge between the atoms is only half this distance, a net 
attractive force is possible. I am going to call this type of bonding where 
the electrons are shared COVALENT BONDING. 108 

In the design of the repulsive force between the positive charges, I have 
not created another force, but rather expanded the characteristics of the 
electric force in the following manner: 

POSITIVE CHARGES REPEL POSITIVE CHARGES 
The form of the electric force remains the same and is still given by 

F = K Q Q r 

where 1-2 

Q = charge of proton 

f_ = distance between the center of the two charges 
r = direction vector along a line connecting the center 
of both charges. 

■footnotes I 

107 

I PROBLEM 92- A. Just how solid can mass appear to be using the motion 
I of the electron? An intuitive estimate can be made by looking at a 
I hydrogen atom having one proton and one electron moving in its ground 
I state. The electron moves on a spherical shell having the diameter of the 
I atom as shown in Figure 92-4. I have divided this area into pixels having 
I the approximate area of the electron. If the electron moves in a pattern 
I that allows it to cover a different pixel each time as it moves on this 
I surface, how many times each second will it return to the same pixel. The 
I larger this number, the more solid the atom will appear. 


FIG 92-4 
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From experimentally derived data, the density of nuclear material in the 
nucleus is found to be approximately 


1.45 x 10 1 7 Kgm 

(Meter) 3 


Assuming an electron to be a spherical volume having the same density, 
the radius of the electron is 


m m 


D e V 4 7r r 3 


Solving for r gives 



= 1.14 x 10 16 Meter 


The diameter is 

2 r = 2 (1.14 x 10“' 6 Meter) = 2.29 x 1CT 16 Meter 


The area of each electron pixel is d 2 or 


(2.29 x 1 0" 1 6 ) 2 = 5.52 x 10" 32 (Meter) 2 


The area of the surface covered by the electron is 

A = 4tt i£ = 4tt (.528 x 1 CT 1 0 Meter) 2 = 3.52 x 1 CT 2 0 (Meter) 2 
The number of electron pixels on the atom surface is 


3.52 x 10~ 20 (Meter) 2 

5.52 x 1CT 3 2 (Meter) 2 


Area of atom surface 


Area of electron pixel 


The total number is pixels is then 6.37 x 10 11 pixels 

The distance an electron must travel to cover the surface of the atom once 
is 

Number of pixels on surface x Length of one pixel 

6.37 x 10 11 (2.29 x 1(T 16 Meter) = 1.46 x 10“ 4 Meter 

The velocity of the electron in this ground state is 

v = .00073 c = .00073 (3 x 10 8 Meter) = 2.189 x 10 6 Meters 

Second 

The number of times the electron can return to each pixel is then 


2.189 x 10 6 Meter 


_ = period = — 


Second 


t 


s 


1.46 x 1CT 4 Meter 


1.5 x 10 1 0 Times 


Second 


Thus, in one second, the electron could return to each pixel on the 
surface of the atom 1.5 x 10 10 times. No wonder mass looks so solid even 
though its mostly empty space. 
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PROBLEM 92B. In Figure 92—5 I have shown two hydrogen atoms with 
their protons separated by .74 A. What negative electronic charge must be 
centrally placed between the two protons to give the system a measured 
binding energy of 4.5 EV? 


FIG 92-5 



h 2 molecule 


The coulomb energy pushing the two protons apart is 

= (14.4 EV A) <nc 



= 19.5 EV 


r .74 A 


Let 8 be the fraction of charge that appears to be located midway 
between the protons binding the two atoms together. The coulomb energy 
pulling the two protons together is 


K e (-5 e) 


K e (-5 e) -26 K e 2 


E, 


+ 


PULL- 


2 


2 


2 


= -2 6 (14.4 EV) A 


— (77.8)EV 5 



The binding energy, negative because both protons are bound, will be the 
sum of the energy pushing the protons apart and the energy pulling them 
together. Mathematically 


-BE = E 


^ E PUSH + E PULL 
-4.5 EV = 19.5 EV - (77.8 EV)5 


6 = .308 


This value is smaller than the X = 2 electrons that actually exist in the H 2 
molecule. Although the electrons may be found anywhere around the two 
protons, by spending more time near the midpoint, a negative charge is 
created producing the attractive force resulting in the covalent bond of the 
two hydrogen atoms. 



THE RESULTANT 
NUCLEAR FORCE 


Although I have solved several problems by giving the proton an 
opposing electric force, the nucleus is now a contradiction. I have a strong 
force trying to hold it together and an electric force simultaneously trying 
to break it apart. I cannot get around this. I need both forces. 

But perhaps even this contradiction may be useful. In atoms once 
formed, the electric force will further isolate the nuclei between atoms so 
as to maintain their individual integrity. Still, at some point it is going to 
be necessary to push the protons together and create the nuclear cores for 
each atom. Consider Figure 93-1A where I have shown a large mass of 
protons pulled together by their gravitational force. If no opposing force 
exists to resist this gravity, the protons will be able to come into close 
proximity and the short range strong force will bind the entire assembly 
of protons into one huge nuclear core — a prospect which offers very 
limited design possibilities. 


FIG 93-1 
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A more interesting design would be achieved if the protons were able to 
break up into smaller nuclear cores built out of different numbers of 
bound protons. This would ultimately allow an entire range of variable 
density atoms to be constructed from the nuclear cores formed. In Figure 
93-1 B I have added a positive coulomb repulsion force to the system of 
protons. If I am able to crunch the system hard enough using the 
gravitational force, the close proximity of the protons to each other will 
allow the short range strong force to build the nuclear cores. However, the 
repulsion effects of the positive charges are cumlative. As the cores 
becomes larger, it will become more difficult to add additional protons to 
the already existing cores. The more gravitational force available, the more 
ability exists to build larger cores. As the strength of the gravitational 
force generated is proportional to the amount of mass present, the size of 
the nuclear cores that can be built will also be dependent on the amount 
of mass present. If I am to use the gravitational force to help build 
nuclear cores, it will be necessary to bring together large amounts of mass 
if nuclear core formation is to occur. But even if a large gravitational force 
is present, the size of the nuclear cores cannot increase indefinitely. Why? 
Consider a nuclear core consisting of a large number of protons as shown 
in Figure 93-2. 


FIG 93-2 
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Since the range of the coulomb force extends across the entire core, 
each individual proton will feel the total repulsion force of all the 
remaining protons. When this repulsive force becomes greater than the 
attractive short range force holding the nucleons together, it will not be 
possible to add additional protons. An upper limit will have been reached 
on the core size. To summarize: Without the positive coulomb force on 
the proton, there would be no limit as to the size a nuclear core could 
reach. With the positive coulomb force, I can build composite cores as 
long as the strong force is greater than the coulomb force. 

Does every particle in a nuclear core have to be a proton? Some protons 
in the central core will always be necessary because they hold the electron 
cloud in place. But perhaps it is not necessary for every particle in the 
core to anchor the electron cloud. I could add neutrons having no 
electrical charge and use them to simply vary the density of the atom. 
Another consequence of adding neutrons to the central core would 
be the ability to construct a heavier core with a strong force having a 
smaller magnitude than if the core were built entirely of protons. Consider 
a cross section of two cores, one constructed of protons, the other having 
both protons and neutrons as shown in Figure 93-3. Both have the same 
number of protons. The coulomb force varies inversely with the square of 
the distance. The closer the protons are packed, the greater this force 
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becomes in its ability to break apart the core. For example, the force 
acting on an isolated proton a shown in Figure 93-3A depends on the 
distance between it and the other protons in the core. The shorter this 
distance, the more force it will feel. But if proton a is a member of the 
combination proton-neutron core as shown in Figure 93-3B, the neutrons 
acting as spacers will increase the distance between the protons. This will 
increase the distance between protons and dilute the coulomb force 
allowing a much larger core to be built. If I am to use neutrons in the 
central core, they must be able to bind themselves to protons and other 
neutrons. For this purpose I will again use the strong force. I am going to 
refer to both protons and neutrons as BARYONS. The strong force will be 
used to bind together the baryons in the nuclear core. 

What should the ratio of protons to neutrons be in the nuclear core? 
For the smaller cores, the strong force holding the core together is very 
much larger than the coulomb force trying to break it apart. The neutrons 
are not really needed to space the protons and would serve only to vary 
the density of the atom. An easy way to stack the core would be to add a 
corresponding neutron for every proton in the core. With this setup, cores 
beyond hydrogen containing only protons would not be allowed The first 
four cores would then be: 

Name: Hydrogen (1 Proton) 

Name: Deuterium (1 Proton, 1 Neutron) 

Name: Tritium (1 Proton, 2 Neutrons) 

Name: Helium (2 Protons, 2 Neutrons) 

As the cores became larger, the coulomb force would increase in strenqth. 
Larger core sizes could then be achieved by unbalancing the core in favor 
o more neutrons Than protons, the neutrons acting as spacers to dilute 


FIG 93-3 



7 PROTONS 
12 NEUTRON SPACERS 
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FOOTNOTE! 

1 109This core design can also be represented using the graph in Figure 93-4. 
The X and / axis represent the number of protons and neutrons 
contained in the core. For the real universe, the line is approximately 
straight, up to the element iron 26 Fe 56 having 26 protons and 30 neutrons. 
Then the ratio begins to increase in favor of neutrons. Beyond lead 82 Pb 207 
(82 protons, 125 neutrons) there are no stable nuclei and beyond uranium 
U 238 (92 protons, 146 neutrons) there are no naturally occuring nuclei. 


FIG 33-4 
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REFLECTIONS IX 


I need to slow down, stop and reflect. My original atom was a very 
simple design having a spherical variable thickness shell. The new design is 
much more sophisticated, and while still only a rough approximation, 
contains all of the design features necessary to build complex structures. 
Mass is starting to get interesting. The atom as now envisioned is shown in 
Figure 94-1. 

FIG 04-1 



• Electrons: Their motion creates the form of the atom. 


•Protons: Used to anchor the electrons in place and also vary the density 
of the atom. 

• Neutrons: Used to stabilize the nucleus and vary the density of the 
atom. 

The forces present holding these particles together now include: 

• An attractive coulomb force between protons and electrons necessary to 
hold the electrons in place. 

•A short range strong force existing in the core to bind the baryons 
together. 

•A repulsive coulomb force between protons to isolate individual nuclear 
cores from each other and make possible covalent bonding between them. 

The design is stable, uses a minimum amount of mass, is capable of 
allowing different densities to be built and can form bonding between 
atoms to create ordered complexity. But even for this total design to 
work, still more conditions must be satisfied 
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If I am going to build everything that is out of just three particles, then 
I must deal with the most fundamental consideration of all — the stability 
of these three particles. If the particles themselves are not stable, then 
atoms which are constructed using these particles cannot possibly be 
stable. Everything would simply disintergrate. 

One of the initial conditions necessary to build a universe must include 
setting aside a certain amount of mass to build the structure and within 
small limits I do not want this material to be lost. How can I accomplish 
this? Basically the plan is this: I am going to make the particles used to 
build the atom, baryons and electrons, virtually indestructabl£°Consider 
the diagram shown in Figure 95-1. A physical process is performed on a 
baryon. This physical process could include sandwiching photon mass to 
it, hitting it with another baryon, ripping it out of a nuclear core; 
whatever. The end result is I still end up with one baryon — regardless. I 
am going to give this rule a special name: 

THE LAW OF CONSERVATION OF BARYONS 

There is no physical proces which can change the net number of baryons 
in the universe. 


FIG 05-1 
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Likewise, the same principle applies to the electron as shown in Figure 
95-2. No matter what physical process the electron is subjected to, it will 
always remain intact after the process. I am going to give this rule a 
special name: 

THE LAW OF CONSERVATION OF ELECTRONS 

There is no physical process which can change the net number of electrons 
in the universe. 
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I have set aside three particles to build structure in the universe and 
have also made certain they can survive any physical process they may 
undergo. One of the most important properties that a particle can possess 
is its charge. And like the particles themselves, I do not want this property 
to be lost.lt is there for a purpose. The structure of the atom and all the 
derived complexity is dependent on it. With charge everything can be 
built. Without it, nothing can be built. This is so necessary that in any 
process that occurs, charge will always be conserved. It shall be a binding 
rule and I will give it a special name: 

112 

THE LAW OF CONSERVATION OF CHARGE 

There is no physical process that can change the net charge existing in the 
universe. 

Consider the diagram shown in Figure 95-3. If I were to add up the sum 
total charge of the particles entering the process, then no matter what 
physical proces they are subjected to, the sum total charge will remain 
constant — alwayt No exceptions. 

FIG 95-3 



To build atoms, it is necessary to make the particles themselves and 
their charge inviolable. But there is still one more condition that must be 
satisfied if this system is going to work at all. I have to make each set of 
particles used to build the atoms totally absolutely exactly alike. There 
cannot be even the slightest variation from one electron to another, from 
one proton to another, from one neutron to another. Why? Again, the 
atoms are the uniform building blocks out of which I can create an 
ordered complexity. Things which are infinitely variable cannot be 
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duplicated. The problems encountered when there is even a slight 
difference is shown in Fig 95-4. I have constructed four separate objects 
using the coulomb electric force. Each object contains the same sets of 
identical atoms. Each identical atom contains the same types and number 
of particles. All objects are exactly identical except for one thing: There 
exists a slight variation between the individual charges of the protons and 

electrons. What are the consequences of this slight imbalance? FIG 95“4 



It would mean that each object would have some net charge depending 
on the charge variation of the particles making up the individual atoms. 
This net charge will result in oppositely charged objects trying to bind 
together or like charged objects being repelled from each other. If the 
variation in charge between particles were extreme, it might result in 
atoms being pulled out of one body and transferred to another. Whatever 
the result, any particle charge variation means it would become impossible 
to build objects having a zero net charge. Structures built out of the same 
number and types of atoms would be impossible to duplicate because if 
particles were interchanged between the composite atom masses, an 
entirely new object would come into being having some different net 
charge. I want this possibility eliminated and the only way to accomplish 
this is to make similar particles exactly alike having no individual identity. 
Thus, in any physical process, interchanging two similar particles will have 
no effect. I will give this rule a special name: 

THE LAW OF INDISTINGUISHABI LITY OF SIMILAR PARTICLES 

Similar fundamental particles are exactly alike having no individual 
identity. 

The fact that similar fundamental particles are exactly identical would 
not necessarily mean a charged object made of composite atoms could not 
exist. But any charge variation would be due to an unequal number of 
charged particles within the object. For it to move toward an uncharged 
neutral state, all that is necessary is for it to either lose or gain the proper 
number of charged particles. Consider the two composite masses a and fi 
as shown in Figure 95-5. The net charge on mass a is negative because it 
contains excess electrons. The net charge on mass (3 is positive because it 
contains excess protons. However, both masses can easily attain a neutral 
state by transferring fundamental units of electron charge. There would be 
no easy way to make a body have a zero net charge if the charge variation 
were due to the differences in each particle building the atom. 
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FIG 95-5 
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FOOTNOTES 

IIOThere exists one process which can modify proton, neutron and electron 
rest mass. Each of these particles has its own distinctive antiparticle as 
shown in Table 95A. 


TABLE 95A 


Name 

Particle 

Antiparticle 

Rest Mass 

Electron = 1 Unit 

Charge 

Electron 

e 


1 



Positron 


"e 

1 

+ 1 

Proton 

p 


1836 

+1 

Antiproton 


p 

1836 

— 

1 

Neutron 

n 


1838.6 

0 


Antineutron 


TT 

1838.6 

0 



If matter comes into contact with antimatter, structural rest mass is lost 
being transformed into total photon mass. The only method by which 
structure rest mass could be annilated from the universe is if it were built 
with both matter and antimatter and it came into contact with each other. 
Observation seems to indicate the universe is constructed out of only one 
type of matter. Even in particle accelerator experiments, antimatter is only 
created in addition to the original colliding particles. Consider Figure 95-6 
where two protons moving in opposite directions along the X axis are 
made to collide. Each proton has sandwiched to it a photon mass equal to 
its rest mass. This photon mass is the kinetic energy of the proton and 
will give each particles a velocity v = .866 c and relativistic mass 2m 0 (see 
Day 45 — 47 for a complete detailed description). 
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The momentum and energy before and after the collision are given in FIG 
Table 95B. 


BEFORE COLLISION 


MASS a 
MASS P 


TOTAL 


MOMENTUM ENERGY 


-1.73 M q C 
+ 1.73 M q C 


0.00 


2 M 0 C 2 
2 M„ C 2 


4M o C 2 


AFTER COLLISION 


ENERGY MOMENTUM 


4 M C 2 

O 


4M C 2 
o 


0.00 


0.00 


I 


COMPOSITE 
MASS M 


TOTAL 


-TOTAL ENERGY AND 


DIRECTION LINEAR MOMENTUM 
CONSERVED BEFORE AND 
AFTER COLLISION 

After the collision occurs, both particles will come to a complete stop. 
The energy backing the photon mass sandwiched to the protons is 
switched off. Two rest mass particles are created, one proton and one 
antiproton. If they touch, energy backing both particles is switched on 
producing gamma photons as shown in Figure 95-7. Note that while 
antimatter is produced, no original rest mass is destroyed. You start the 
process with two baryons, perform a physical process, and end up with 
two baryons. 



FIG 95-7 

I 111 How absolutely incrediable it is that only three stable particles are 
required to build all this complexity! It is not the size or number of 
particles that make the variable density interesting. Compared with the 
nothingness they cover, they are extremely small. It is the placement and 
designed accelerations built into mass that create the complexity. All of 
the form we see is basically due to one particle of mass — the electron. 
Could you form structure with more than one particle; two or three or 
500 different particles? Maybe. But you can get the same effect by taking 
one particle and positioning it at the proper points to vary the structural 
form of mass. 

112The more comprehensive law is called “The Law of Conservation of 
Leptons " which includes other particles (muons, neutrinos and their 
antiparticles). Still, this does not change the fact that electrons maintain 
their integrity in a physical process. 

Some examples of charge conservation are: 

p + p= p + p + p + p Proton— proton collision process 
1 + 1 = 1 + 1 + 1 - 1 

e + e = T Electron positron collision process 
1-1 = 0 

Even in neutron decay, charge is conserved even though the neutron has 
no initial charge. 

n = p + e + T Neutron decay process 
0 = 1 - 1 + 0 
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The decay of the neutron is an interesting problem and in Figure 95-8 I 
have shown a neutron and its energy cube both before and after the decay 
process given by 


n = p + e + v e 

Initially, the neutron consists of total rest mass energy — all of the energy 
backing the neutron is turned off . During the decay process, part of this 
energy is turned on becoming photon mass. This photon mass can either 
attach itself directly to the electron (a very negligible amount given to 
the recoiling proton has been ignored) appearing as its kinetic energy or it 
may be used to build a neutrino. In practice, after excluding the rest mass 
of the electron, only a set amount of photon mass is available and it will 
split in different proportions between the electron and neutrino. Thus, the 
number of fundamental photon mass units used to construct the neutrino 
is variable. 

Although both photons and neutrinos are similar, having zero charge, 
being built out of fundamental photon mass units and having velocity c, 
photons interact readily with structure rest mass while neutrinos do not. 
The differing characteristic which is used to distinguish between them 
seems to be their spin, photons having a unit Th value with that of the 
neutrino being %1i. 


FIG 95-8 
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SOME THOUGHTS ON "ZERO REST MASS” 


One of the most maddening aspects of physics is its inability to define 
the fundamental terms on which the whole science is suppose to be based. 
Mass is an excellent example. Intuitively, mass is a measure of "what is" 
in this universe. Yet, as physics is presently structured, the photon(and 
neutrino) is a contradiction to this intuition. Here is a particle having 
energy, momentum— this thing is even spinning and it is assigned a "zero 
rest mass". If mass were a measure of "what is", then the photon 
wouldn't even exist. 

Of course, this "zero rest mass" particle is always traveling at c . So 
does it have any mass at this velocity? Apparently not; because when 
physicists add up the total mass in the universe, photons and neutrinos are 
not included. On the other hand, if both are thought of as particles of rest 
mass having the energy backing them turned on, then this mass could be 
added to the total universe mass. Mass is not energy — you only determine 
what energy is and what quantity exists by observing what effect it has on 
mass. If photon and neutrino mass were added to the total mass of the 
universe, I suspect it would be "closed" with a vengence. 

So why am I laying all this on you? Well, to some extent, physics is 
what physicists have agreed to agree upon. And only someone outside the 
physics community would have the nerve to question this idea of "zero 
rest mass". 


113 Among his many attributes, G.O.D. is also a very good machinist. If 
there is a difference between similar fundamental particles, it is beyond 
our ability to measure it. For composite atom masses containing only a 
few atoms, a slight difference might be tolerated. But consider a earth 
where all objects had some net electrical charge and a human body having 
= 10 2 6 atoms moving near these objects. Every surrounding object would 
either create a push, pull or electrical discharge. Since fundamental 
particles would not be interchangable, one drink of water would create an 
entirely new net charge within the body and a new set of electrical forces 
between surrounding objects would be generated to contend with. The 
complexity of life simply could not exist under such circumstances. 
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Up to this point I have only examined the design of the simplest atom 
possible having one electron and one proton. But now as larger nuclear 
cores are constructed having more protons, it is necessary to add a 
corresponding orbiting electron for each proton. Exactly how should the 
arrangement of these additional electrons be ordered? In Figure 96-1 I 
have shown the opposite extreme of a single proton hydrogen atom having 
built a nuclear core containing 94 protons and 146 neutron spacers. 
Separated from this core are the 94 electrons necessary to complete the 
atom. What are the possible ways I could stack the electrons? 114 

FIG 96-1 
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I have already created an inner quantized orbit for the hydrogen atom. I 
could simply dump all 94 electrons into this first quantized orbit as shown 
in Figure 96-2. One of the problems with this arrangement is that 
although the orbit is quantized, as electrons are added, the radius would 
become smaller due to the strong coulomb attraction by the central 
nucleus. This would lead to a large disparity in the range of sizes possible 
for the atom. Basically, what I would really like to see is the atoms 
maintaining approximately the same volume. This insures each atom has a 
better visibility to other atoms so bonds may form and and also simplifies 
the ability to share electrons in the covalent bonding process. 



FIG 96-2 

Actually, I really do not need all 94 electrons to form the covalent 
bonds. A better design would be that shown in Figure 96-3. The general 
form of the atom would have an inner cloud containing a majority of the 
electrons with a few electrons on the outer extremities to form directional 
bonds. In the design having 94 electrons crowded together in only one 
allowed orbit, there is no manner to specify which electrons are to be 
singled out to form the covalent bonds. 

FIG 96-3 



OK. Lets try another design. When I was working on the hydrogen 
atom, in addition to the first inner quantized orbit, I also added circular 
orbits at larger radii. Instead of stacking all the electrons into just the 
inner orbits, I could divide them between the other allowed quantized 
orbits as shown in Figure 96-4. At first it might seem the atom produced 
would be much larger than the hydrogen atom. However, because of the 
larger coulomb force exerted on the electrons by the nuclear core, the 
inner orbits would experience a pressure causing them to shrink in size. 
The atoms could then maintain approximately the same volume even as 
electrons are added to the outer quantized orbits. 



I have progressed from one circular Orbit to multiple circular orbits for FIG 96“4 

the atom. But why just circ ular orbits? By maintaining the same energy \ { £ 

and using a smaller quantized angular momentum value, it would be ] — T"-'**- ** 


possible to allow ellipticgl orbits to exist. This would further distribute the 
motion of the electrons around the nuclear core as shown in Figure 96-5. 


FIG 96-5 



dimensional plane. But in actuality, space is three dimensional. Not only 
do I have to create the orbits, but I also have to orient these allowed 
planes of movement in the three dimensional space around the nucleus to 
achieve an appearance of solidity as I have done in Figure 96-6. Finally, 
one more consideration. I am going to have to make some decision as to 
how many electrons are allowed in each orbit and make some pro visions 
to space them apart from each other. I will need some manner of making 
the electrons in each allowed orbit l ook sl ightly different from each other. 

If I allow only two electrons in each orb it,t h e n~ one possibfe~meTFiocl to 
accomplish this is by giving them an internal angular momentum called , 

spin. By spinning them in opposite directions and orienting their angular'. \ 

momentum vector either up or down it would be possible to differentiate ) 
the two electrons from each other. J 


ns 
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THE QUANTUM NUMBERS 


FIG 96-6 


In spacing electrons around a nuclear core, basically I have four 
variables to work with: orbit energy, shape, ori enta tion and the spacing of 
electrons within each orbit. To create solid ity using the movement of the 
electron, I would like each electron to move in a different area of space 
from any other electron as it move s around the nucleus. To accomplish 
this, I am going to assign a series of 4 quantum numbers to each electron 
in the atom. No electron will have the same set of quantum 
> numbers — another way of stating that each electron will be assigned to 

move in a particular area of space arourW the nucleus. The 4 quantum 
numbers and the controls they apply to the electrons are listed below. 


Orbital Energy Quantum Number n 


This number determines the energy of the electron orbit. It corresponds 
with the n quantum number in the simple hydrogen atom. The radius of 
each orbit is proportional to r? 2 as shown in Figure 96-7. The allowed 
values are 

n = 1,2, 3, 4 

Each value of n constitutes a shell of electrons. FIG 36-7 
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Orbital Angular Momentum Quantum Number / 

This quantum number determines the shape of the electron orbit. The 
allowed values are 

' I = (n— 1) 2,1,0. 

Each value of / determines a subshell . For example, for the shell having 
quantum number n = 3, the subshell values are 

I = (n— 1 ) 2,1,0 

= (3-1) 1,0 = 2,1,0 

The quantized angular momentum for each electron orbit is 

IT Ti = h 

2 7T 

In Figure 96-8 I have shown the three quantized orbits for the n = 3 shell. 
Note that although each subshell has a different elliptical orbit, the energy 
depending only on the length of the semimajor axis, is the same for each 
subshell. 



This number determines the orientation of each of the subshelis in the 
space around the nucleus. Its allowed values are given by 


m L = I, (1-1), (1-2) 0 -(1-1), -I 

Consider the subshells where I = 2. Then the values of the allowed 
orientation quantum numbers are 

m L = 2 , ( 2 - 1 ), ( 2 - 2 ), -( 2 - 1 ), -2 
21 0 - 1-2 
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For a circular orbit having quantum numbers 


n = 3 1=2 

the m L quantum number will only allow this orbit to align itself in 
certain orientations as shown in Figure 96-9. 



This is represented by the solid vector in each of the diagrams. The 
projection of this vector unto the Z axis is represented by the broken 
vector and its length is 


m L Ti 






For each quantum number m L , this projected vector on the Z axis will 
determine a certain orientation of this orbital angular momentum vector in 
space. This assures the allowed subshells are not confined to one plane of 
motion, but spread out in the space surrounding the nucleus to create a 
three dimensional atom. 


Spin Quantum Number m s 

This quantum number spaces the electrons in the allowed orbits. Its 
allowed values are 


m 


s 


1 

~2 


1 

2 


It corresponds to an internal intrinsic angular momentum of the electron 
given by 


mTi 

Each quantized or bit is allowed two electron s, one spinning with its 
angular momentum vector up and the remaining one with its vector down 
as shown in Figure 98-10. 



The arrangement of the electrons within eachshell and subshell is neatly 
summarized in Table 96A. The vertical column. lists the shell quantum 
number n . The maximum number of electrons allowed in each shell is 


2 n 2 


TABLE 96A 
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MAXIMUM NUMBER 

OF ELECTRONS IN 

EACH SUBSHELL 2( 21 + 1) 

2 

6 

10 

14 

18 

MAXIMUM NUMBER 

1 

s 

P 

d 

f 

9 

OF ELECTRONS IN 







EACH SHELL (2 n 2 ) 

n 

0 

1 

2 

3 

4 

2 

i 

Is 





8 

2 

2s 

2p 




18 

3 

3s 

3p 

3d 



32 

4 

4s 

4p 

4d 

4f 


50 

5 

5s 

5p 

5d 

5f 

6g 


The horizontal column lists the subshell quantum number / and is assigned 
the following letters: 


I = 0, 1, 2, 3, 4, 5, 6, 7 
= s, p, d, f, g, h, i, j 

The maximum number of electrons allowed in each subshell is 

2 (21 + 1 ) 

This value will limit each subshell of electrons to a unique set of quantum 
numbers. For example, with n = 3, in Table 96B I have shown 4 quantum 
numbers for each subshell d,p and s(l = 2,1,0). 
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The energy levels in the atom corresponding to the shell and subshell 
quantum numbers are shown in Figure 96-11. 
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Easll. circle represents an orbital having room for two_electrons (m s ="' 
V 2 —V 2 ). By starting at the lowest energy level and working upward to 
progressively higher levels, each shell of the atom is filled. The procedure 
is the same for each electron: 



The potential energy of the electric field is converted into the kinetic 
energy of the electron. 

Part of the kinetic energy is thrown off as photon mass to allow the 
electron to fit into a quantized orbit. 

The remaining photon mass is sandwiched to the electron giving it 
orbital kinetic energy. 
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In general, the electrons in the inner orbits will be bound harder because 
of their close proximity to the nuclear core. Also, as the number of the 
protons in the core increases, the electric field strength will increase 
causing the binding of the electrons in the atom to increase. 

Let's try the scheme for a particular atom starting from the ground up. 
In Figure 96-12A I have 39 initial neutrons. I am going to retain 20 
neutrons and break up the remainder creating 19 protons and electrons. 
The protons are bound to the neutrons to construct the central core 
(Potassium) as shown in Figure 96-12B. 


FIG 96-12 



To complete the atom, all that is necessary is to add electrons beginning 
at the lowest energy level and building upward to higher energy subshells. 
In Figure 96-13A I have shown separately the various quantized subshells 
allowed by the quantum numbers. In Figure 96-13B the overlay of these 
orbits is used to show the completed atom. A code to describe the 
completed atom can be given by 

Is 2 2s 2 2p 6 3s 2 3p 6 4s 1 


Each number is used to denote the main electron shell. Each letter and its 

superscript denote a subshell and the number of electrons it contains. FIG 96- 13 








FIG 96-14 


With so many spinning parts, it might first appear that any atom would 
have a very large built in angular momentum. Indeed, the total angular 
momentum of an atom is simply the sum of the orbital and spin angular 
momentum of the individual electrons used to build the atom. However, 
in this design, for every electron with a quantum number spin up there is 
matched with it an electron with a quantum number spin down giving a 
zero net total spin angular momentum for each set of electrons. Likewise, 
/ for every electron having an orbital angular momentum quantum number 
orienting the direction of its plane of movement, there exists a 
corresponding electron having an opposite motion again producing a zero 
net total angular momentum for each set of electrons. Thus, the 
I movement of electrons in each filled subshell produce no net angular 
momentum and it is only the electrons in the remaining unfilled subshells 
that are responsible for the angular momentum of any atdm. 

Finally, not only does the assigining of a u niqu e set of quantum 
numbers to each electron keep the e lectrons spaced within the atom: it 
also serves one more very important and essential function. When two 
atoms are in close proximity, the electrons in one atom cannot occupy the 
filled orbits around the other atom nucleus that are already filled as 
shown in Figure 96-14A. Because the atoms cannot easily overlap and 
occupy the space of another atom, any solid object built out of atoms will 
be resistant to compression or the penetration of another solid object into 
its space. Thus, it will be this ELECTRON EXCLUSION PRINCIPLE 
acting between electrons which gives atoms the appearance of being solid 
even though there exists only a small amount of mass in the volume 
covered by the atom. 

As the compressive force on an object built of atoms is increased, an 
overlapping of the electron clouds of each atom might occur to some 
extent. But only up to a point, as the coulomb repulsion between the 
nuclear cores will resist further compression as shown in Figure 96-14B. 



ALREADY FILLED, NO PENETRATION OCCURS 

~ FOOTNOTE 

G.O.D. knows, the real atom is more complicated than the description 
given here. What I did want to convey in this section is some intuition, in 
a general sense, as to why electrons might be arranged in the manner they 
are from an engineering standpoint — something which seems to get 
totally lost or ignored in other texts in the process of describing the 
complexity. 
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115 ELECTRON CONFIGURATION OF ATOMS IN THEIR NORMAL STATES 
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THE IONIC BOND 


FIB 3-7-1 


I have already developed one method of binding atoms together where 
the bond is achieved by the sharing of common electrons between the two 
atoms. But the design of the atom, as it is presently set up, also allows 
another type of possible bond where instead of sharing electrons, they 
would be totally removed from one atom and transferred to another. The 
binding would result because of the unbalanced net coulomb electric 
charge of each atom. I will call this type of bonding the ionic bond. To 
demonstrate the properties of the bond, I have chosen the electron 
configurations of the atoms shown in Figure 97-1A. By transferring the 
single electron from the outer shell of one atom (Sodium) to the other 
atom, (Chlorine) both are able to essentially fill their subshells. But now, 
by taking into account the charge of the proton in the nucleus, the total 
coulomb charge of each atom will be unbalanced, the net charge of the 
atom which lost an electron being +1 and that of the atom which gained 
an electron being —1 as shown in Fig 97-1 B. The net charge will cause an 
attractive force between the two atoms binding them together. 

As the coulomb force is dependent on the distance between two 
charges, the main factor determing the strength of the bond will be the 
distance between the centers of the two atoms forming the bond. Also, 
because the net charge of each atom forming the ionic bond is due to the 
transfer of charge used to build the atoms, the bond is very repeatable. 
Any two atoms of the same type will form the exact identical bond. 
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In the process of building an atom from its constitutient particles, part 
of the original rest mass of these particles will be lost. Consider the simple 
case of binding a proton and neutron together using the strong force. I 
have shown the initial energy cubes in Figure 98-1A. If the two nucleons 
are brought into the range of the strong force, they will experience an 
acceleration resulting in part of the rest mass being converted into kinetic 
energy. When they are bound, the kinetic energy will be thrown off as 
shown in Figure 98-1 B. 

The total rest mass of the two nucleons in atomic mass units is: 

1.00731 AMU 

1.00867 AMU 

2.01598 AMU 


If the bound nucleus were to be weighed, it would be found to be 

2.0136 AMU 

The difference in mass between bound and unbound particles is: 

2.01598 AMU 
-2.01360 AMU 


0.00238 AMU (931 x 10 6 EV) = 2.22 x 10 6 EV 
AMU 


FIG 98-1 
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This amount of rest mass is converted into photon mass and thrown off as 
a gamma photon. The internally activated rest mass of the same value can 
be thought of as the binding energy holding the two nucleons together. 

Now I want to build a more complex structure which I shall call an iron 
atom. In Figure 98-2A I have shown the particles necessary for its 
construction and the initial energy cube before they are bound together. 
The total mass of the individual particles before binding occurs is: 

28 neutrons x 1.008695652 = 28.24347826 AMU 
26 protons x 1.007300054 = 26.18980140 AMU 
26 electrons x 0.014263028 = 00.01426303 AMU 

TOTAL MASS = 54.44754269 AMU 

In Figure 98-2B I have shown the iron atom and its energy cube after 
binding has occured. If this bound nucleus were to be weighed, it would 
be found to be 


53.939619 AMU 


FIG 98-2 


The difference in mass between the bound and unbound particles is 

54.44754269 

-53.939616 

00.50792669 AMU (931 x 10 6 EV) = 472.8 MEV 
AMU 

Photon mass will be lost as the nucleons bind together in the central core. 
Also, photon mass will be lost as the electrons convert part of the 
potential electric field into kinetic energy and throw off photon mass to 
obtain the proper fit into their individual orbits. The internally activated 
rest mass having the same value as the total photon mass lost can be 
thought of as the binding energy necessary to bind the nucleons and 
electrons together to form the atom. 
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GENERALIZATION OF THE QQ 
PHOTON-REST MASS CUBE J 


I have already given a detailed description of how a single atom of iron 
can be built up from its constituent particles and how the energy involved 
is distributed in the process. But now consider a composite mass built by 
binding together billions of iron atoms as shown in Figure 99-1A 


FIG 99-1 



KE = ADDED 


PHOTON MASS 



c 


If this total mass had kinetic energy relative to some inertial reference 
frame and it were necessary to analyze the internal motion of every atom 
in the object, the problem would be very complex. But even though it is 
constructed of atoms having an internal motion, it is not necessary to look 
at the motion of every atorf?. 6 l can treat the total object as a rest mass to 
which a photon mass equal to its kinetic energy has been added as shown 
in Figure 99-1 B. Note that because the internal forces in the atom and the 
external forces between atoms creating the composite mass are equal and 
opposite, it alone cannot internally generate a force to move it 
forward — this must be supplied by an external force. 
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PROBLEM 99-1. A shotput weighing 7.27 Kilograms made entirely out of 
iron atoms is given a vertical velocity of 14.5 Meters/Second. 

What is its kinetic energy? 


1_ m v 2 
2 


(7.27 Kgms) 

2 


K 


How much photon mass is sandwiched to the iron shotput to give it a 
velocity of 14.5 Meters/Second? 


.2 


K = m p c : 


K 


764 Joules 


m. 



'p 


What is the relativistic mass of the shotput at 14.5 Meters/Second and 
what are the dimensions of its energy cube at this velocity? 

The relativistic mass is 

m R = m 0 + m p = (7.27 + 8.49 x 1CT 1 5 ) Kgms 
= 7.27000000000000849 Kgms 

Because 14.5 Meters/Second is very much less than the velocity of light, 
the amount of photon mass necessary to make the shotput move at this 
velocity is infintesimal compared with the rest mass of the shotput. 

The dimensions of the energy cube are shown in Figure 99-2. 


FIG 99-2 


8.49 x 10 -1 5 KGM 



PHOTON MASS 


m, 


'p 




REST MASS 


m. 


o 



7.27 KGM 


v = 14.5 METERS 


SECOND 



What happens to the photon mass sandwiched to the shotput as it moves I 
through the earth's gravitational field? 

As shown in Figure 99-3, moving upward the shotput loses photon mass I 
to the gravitational field. At its maximum height, its velocity is zero I 
having lost all of its initial photon mass. Moving downward, it gains back I 
its original photon mass from the field. 

What happens to the photon mass when the shotput hits the ground? 

It is lost by the shotput and appears as heat in the atoms of the I 
ground — later to be radiated away as photon mass in the form of infrared I 
photons. 

FIG 99-3 
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THE BLACKBODY CURVE 


One last time consider a composite mass built by binding together 
billions of iron atoms. It is stationary to system S and in the form of a 
hollow sphere. If a beam of photon mass were to strike the outer surface 
of this iron sphere as shown in Figure 100-1, there are essentially only 
three possibilities as to what can happen to the beam. The beam may be: 

(A) Reflected 

(B) Transmitted 

(C) Absorbed. 

Mathematically, this may be expressed as 

r + t + a = 1 

where 

r = fraction of the beam reflected 

t = fraction of the beam transmitted 

a = fraction of the beam absorbed 

If this body were opaque to the incident beam of photon mass so that 
no energy is transmitted through the surface, the fraction of the beam 
transmitted is t = 0 and 


r + a = 1 

Now consider this hollow sphere to have a small hole in its surface 
through which an incident beam of photon mass is allowed to pass. This 
beam will be reflected off the inner surfaces of the sphere and because of 
the small entrance hole, essentially no photon mass will exit the sphere. 
Then the fraction of the beam reflected is r = 0 and 

a = 1 

That is to say, all of the photon mass incident on the sphere is absorbed. I 
am going to give a special name to any object capable of absorbing all of 
the photon mass that falls on it. I shall call it a BLACKBODY . As no 
photon mass is transmitted through or reflected from the iron sphere, this 
energy must be absorbed by the iron atoms. As was shown in Day 99, 
even though an object is built of atoms having an internal motion, it is 
possible to model it as a rest mass to which a photon mass equal to its 
kinetic energy has been added. The same procedure can be applied to each 
iron atom. 
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kinetic energy has been added. As this photon mass is absorbed by the 
sphere, the kinetic energy of the iron atoms will increase. Because the iron 
atoms are bound to each other and limited in their movement, this 
increase in energy will appear as a rapid vibrational motion causing each 
iron atom to act as an oscillator. The radiant energy absorbed by the iron 
atoms will not be evenly distributed; there will be a whole range of energy 
values with some atoms absorbing a much larger share of the incident 
enrgy than others. But even though the energy is not distributed 
uniformly, it is still possible to assign an average kinetic energy to each 
atom. Consider Figure 100-2 where I have shown an energy cube 
representing the photon mass incident on the sphere. This cube can be 
divided up into photons built out of any number of fundamental mass 
units. It makes no difference as all of the energy will be totally absorbed. 
If I were to take the photon mass energy cube and divide it evenly among 
every atom in the sphere, there exists an average kinetic energy for each 
iron atom. 


FIG 100-2 



TRANSFERRED 
PHOTON MASS 




It is possible to associate with the average kinetic energy a concept 
called temperature.Wben an object contains magnitudes of atoms, it is not 
possible to measure the kinetic energy of each atom. But by using this 
more measurable quantity called temperature, characteristic of the entire 
body of atoms, it becomes possible to at least define the average motion 
of each atom. Mathematically, 


. m V AVE 


3 k T 
2 
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where 

v = average velocity of each atom 
T = temperature in degrees Kelvin 
k = Boltzmann's constant 1.38 x 1CT 23 Joule 

K~ 

For each degree Kelvin rise in temperature, an average photon mass having 
an energy equal to 1.38 x 1CT 23 Joule (2.08 x 10 10 fundamental photon 
mass units) will be sandwiched to the rest mass of each iron atom. OK. 
Now the interesting part. If the hollow iron sphere continues to absorb all 
of the photon mass incident on it, eventually the vibrational kinetic 
energy of each iron atom will become so large and the oscillations so 
violent the bonds between them will break. In fact, IF ANY OBJECT 
CANNOT RADIATE AWAY PHOTON MASS IN SOME MANNER, 
ANYTHING BUILT OUT OF ATOMS AND EXPOSED TO PHOTON 
MASS WILL SIMPLY RIP APART. And this is a problem — a very 
significant problem. I went to a lot of effort to design atoms so that 
something interesting could be built with them — that was the whole idea! 
If I do not devise some method of radiating away excess energy from mass 
built out of atoms, it will absorb all of the radiant energy incident on it 
and self destruct. What I must add to the total design is some way of 
removing excess photon mass before the bonds between the atoms break. I 
need to be able to take part of the vibrational thermal energy of the 
atoms and transform it into radiant energy. The energy produced in this 
process will constitute THERMAL RADIATION. 

Again consider Figure 100-1 where I have shown a representative area 
on this sphere emitting thermal radiation. Exactly what should the nature 
of this radiation be? Basically, there is only one main qualification that 
needs to be met: As the temperature increases, the ability of the object to 
remove photon mass must also increase. The way I have chosen to 
accomplish this can best be shown by the set of curves in Figure 100-3. 
Each curve corresponds to a different temperature of the radiating body. 
Along the X axis I have shown the frequency of the photons emitted. As 
the frequency increases, the energy of the photons increase — esentially 
more fundamental photon mass units are being stacked together to create 
higher energy photons. The Y axis represents the total energy emitted at 
each photon frequency. The shape of the blackbody curve is such that at 
a particular temperature, a maximum intensity of radiation is emitted at a 
particular frequency f m and about 3/4ths of all the energy is emitted in a 
frequency range between 1/2 f m and 2f m . Mathematically, the blackbody 
curve can.be defined as 

8tt h f 

'“•GM 

Using this equation, for each value of frequency f , the corresponding 
value of radiant energy E produced at that frequency was found and the 
curves shown in Figure 100-3 were generated. 



ability of mass to radiate off excess photon mass to increase before it 
breaks the bonds holding an object together. 

In this connection, there are two methods of increasing the photon mass 
thrown off: 


(A) Throw off larger chunks 

(B) Throw off more chunks. 


The blackbody curve does both. From looking at the blackbody curves it 
can be seen the frequency of maximum radiation increases with 
temperature. 
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Mathematically, 


L=CT 


118 


where C = 1.036 x 10 1 1 
Second (K) 

In effect, as the temperature increases, more energy is being radiatied 
away by photons having higher energies — larger chunks of photon mass 
are being thrown off, Also, as the temperature increases, the area under 
each curve becomes larger. This area under each curve represents the sum 
total energy emitted at that temperature by the blackbody. 
Mathematically it can be expressed as 

E = a T 4 


where 


E = radiant energy being emitted each second 


from each unit surface area 


Watts 


Mete? 

o = Stefan— Boltmann constant 5.67 x 10“ 8 Watt 


(Meter) 2 K 4 


In effect, as the temperature increases, more energy is being radiated 
away because more chunks of photon mass are being thrown off. Because 
the total energy emitted by a blackbody is proportional to T 4 , even just a 
slight increase in temperature increases enormously the ability of atoms to 
thermally radiate away excess photon mass. In this way, objects built of 
atoms and exposed to external energy are cushioned against losing their 
structure — and not just casually but to the fourth power of their 
temperature . Of course, any atomic bonds subjected to enough energy will 
eventually break; but because of the ability of atoms to radiate energy, a 
large threashold ener gy will have to be supplied before this occurs. 

_| FOOTNOTES 

117 PROBLEM 100A 

The iron blackbody radiator shown in Figure 100-1 has a temperature of 
1500 K. What is the average kinetic energy of each of the atoms? 

l m &E=3XT 


1500 K 


3.105 x 1CT 2 0 Joule 


EV 

1.602 x 10" 1 


= .1938EV 


Note what temperature is: In the radiator there will be atoms having a 
whole range of vibrational velocities. To simplify the problem, we assume 
each atom has one average velocity v AVE and this corresponds to its 
temperature. In Figure 100-4 I have shown the energy cube for each iron 
atom. 



Joule 
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.1938 EV 



53.94 AMU 
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The maximum intensity of radiation is emitted at what frequency? 
From Wein's law 


FIG 100-4 


Wx 


1.036 x 10 1 1 T 
Second K 

1.036 x 10 1 1 
Second K 


1500 K = 1.554 x 10 1 4 Hertz 
Second 


How many fundamental mass units are needed to build this photon? 

In Figure 100-5 I have shown the photon energy cube. The fundamental 
mass unit is m p and the energy backing it is m p c 2 . The number of 
fundamental mass units needed to build the photon and its frequency are 

the same: 1.554 x 10 14 . _ _ _ _ 

PIG 1uu-5 
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What is its energy and momentum? 

From Figure 100-5 the energy is equal to the volume of the cube 

E = (m c 2 ) f = h f 

= 6.626 x 10 -34 Joule Sec (1.554 x 10 14 ) 

Second) 

= 1.0297 x 10 -1 9 Joule EV 

1.602 x 10 "' 9 Joule 

= .6427 EV 


The momentum is equal to the face of the cube or 

E 1.0297 x 10 ' 19 Joule 
P c 3 x 10 8 Meter 
Second 

= 3.4323 x 10 ~ 28 Kgm Meter 
Second 

What is its wavelength? 

c = 7 f 

^ _ c 3 x 10 8 |~ Meter "1 
f [Second J 

1.554 x 10 14 ~ 

Second 

= 1.9305 x 10 “ 6 Meters 10 9 Nanometers 

Meter 


= 1930 Nanometers 


PARTING SHOT 


With this 3rd edition, I guess I've said about all I wanted to say. Perhaps 
the most important aspect of this whole exercise is that I was able to say 
it freely and without interference. You will find no bibliography in this 
book simply because the equations are exactly the same as can be found 
in literally hundreds of other standard physics texts. It is only the 
interpretation of these equations that make the book unique. 

I suspect the heresy will prove to be too great. And maybe it isn't so 
much the ideas presented here should be adopted as rather looked at and 
eliminated. Anyway, if you took the time to examine all or even part of 
this text, it is very much appreciated by the author. Individuals willing to 
take a chance looking at a new idea are the rarest of G.O.D.'s species in 
all the universe. And if you took that chance, you are truly unique. 

If you have any comments, please address all Correspondence to: 

Robert Compton 

11365 Quartz Drive, Apt 64 

Auburn, Calif 95603 


P. S. Welcome to the "secret society of the cube". 
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